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RADIOACTIVE CONTAMINATION AT
CAPTAIN’S COVE CONDOMINIUM SITE

The radiologically contaminated soils at the Captain’s Cove Condominium Site should be
remediated in accordance with current efforts underway at the Li Tungsten Site, a National
Priority List (NPL) site.

The following presents relevant points regarding the similarities between the two facilities.

Historically a portion of the Captains Cove Condominium Site was used as a municipal sanitary
landfill by the town of Glen Cove beginning in 1971 (Ref. 2, p. 10 of 16). It was speculated that
the site was also used for disposal prior to this documented date (Ref. 3, p. 28 of 39). In the
same time frame (the 1940s through the early 1970s), the nearby Li Tungsten facility processed
tungsten ores with elevated concentrations of uranium and thorium (Ref. 4, p. 6 of 23).
Anecdotal information coupling the sites was provided by a former employee of Li Tungsten
(Ref. 5, p. 1 of 2). During a telephone interview the former employee noted that he was told by
“old timers” that they routinely dumped waste slag at the Captain’s Cove Condominium Site
(Ref. 5, p. 1 of 2). Further, he stated that employees would take boxes or crates of material by
fork lift down the road and dump the material at the Captain’s Cove Condominium Site (Ref. 5,
p. 1 of 2). This is similar to waste disposal at Li Tungsten, e.g., wastes were dumped in the
parking lot near the main building, across the street by the woods, back by the reduction building
and hydrogen tank (Ref. 5, p. 2 of 2).

The sites are located on the same road less than 1,000 feet apart (Ref. 6, p. 6 of 48). The land

" between the sites is a boat yard on which no known industrial processes occurred. The road is

the only land access to both sites as they both abut Glen Cove Creek.

As regards to prior investigations, the source of the radiological materials at the Li Tungsten Site
resulted from the smelting and refining of tungsten metal from ore materials principally Schelite
(CaWO;) from Canada and China that also contained concentrations of uranium and thorium as
accessory metals (Ref. 4, p. 6 of 23). The smelting process extracted the tungsten metal and
concentrated the uranium and thorium in the waste slag (Ref. 4, p. 6 of 23). Tungsten
concentrations and other heavy metals in the waste are assumed to result from the fact that the
refining process was imperfect (Ref. 7, pp. 19 and 20 of 27).

The concentrations of uranium and thorium in the tungsten ore and some thorium processing
were sufficient to require Li Tungsten (and its predecessor the Wah Chang Trading Company) to
acquire a Radioactive Materials License from the NYS Department of Labor i.e., and a United
States Atomic Energy Commission Source Materials License i.e., a license for ores with
concentrations equal to or greater than 0.05% by weight of uranium and/or thorium (Ref. 4, p. 7
of 23; Ref. 8, p. 1 of 2; Ref 9, p. 1 of 2).

The similarity of the radionuclides and concentrations on both sites was established through a
review of prior investigations (Ref. 4, p. 6 of 23, Ref. 10, p. 28 of 70). On the Li Tungsten Site,
concentrations of uranium and thorium in the input ores average about 10 pCi/g for all thorium
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and uranium chain nuclides, with measured concentrations in ore and intermediate processed
material at 23 pCi/g 2Th and 27 pCi/g Z8U(Ref. 4, p. 20 of 23),. The range of concentrations in
waste material increased considerably up to and greater than 1,000 pCi/g (Ref. 4, p. 6 of 23).
Similar radiological concentrations were found on the Captains Cove site (Ref. 10, p. 28 of 70).
Trench samples taken by Fred C. Hart indicated concentrations in the 10 to 100’s of pCi/g of
uranium and thorium (Ref. 10, p. 28, 29, 30 of 70). It should be noted that the samples at the
Captains Cove Condominium Site were taken in the fill material (from the surface to about the
10 feet depth) (Ref. 10, pp. 29, 30 of 70).

The last characteristic is the result of the recent soil investigation conducted in April 1995 (Ref.
11, pp. 1 to 28 of 28). A total of nine surface and three subsurface soil samples, including the
background samples CC-SS11-01 and CC-SS11-02 (surface) and CC-SS11-03 (subsurface),
were collected for analysis. The radiological and metal (tungsten) samples were taken from areas
exhibiting elevated gamma exposure which were previously identified as containing radiological
anomalies (Ref. 11, pp. 28 of 28). The background samples were taken from the Garvies Point
Preserve (Ref. 11, pp. 28 of 28). The background sample location is off the site about 150 feet
perpendicular to the north western edge of the site by the second gate (Ref. 11, pp. 28 of 28). No
industrial processes or major disturbances e.g., fill deposition were known to be conducted at the
background location (Ref. 11, p. 28 of 28). Five soils samples were collected from the Li
Tungsten Site (Ref. 11, p. 28 of 28). The samples were analyzed for metals, including tungsten,
and for radionuclides of the uranium and thorium decay series (Ref. 12, pp. 1 through 39, Ref.
13, pp. 1 through 45 of 45).

Background Sample Results

The background samples data indicate that natural uranium and thorium concentrations in this
area are close to the average crustal abundance, with no evidence of elevated concentrations
(Ref.13, pp. 24, 26, 43, 45 of 45). The crustal abundance is about 0.6 pCi/g for the members of
the uranium series and 1 pCi/g for the members of the thorium series (Ref. 4, p. 6 of 23). Results
of the background samples for the uranium series are presented in Table 1.

Table 1
2¥y (pCifg 23U (pCi/g) U (pCi/lg)  *°Th (pCi/g)
CC-SS11-02 '0.953 +0.166 0.0388 + 0.0306 ] 0.847 £ 0.155 0.926 +0.133
CC-SS11-03 0454 +0.114 0.0275 £0.027) 0.505+0.122 0.467 +0.166

Ref.13, pp. 24, 26, 43, 45 of 45

As indicated above, secular equilibrium is evident for *®U, 2*U and 2°Th (Ref. 14, p. 3 of 3).
Also the ratio of 2*U/?%U is 21.8 and 18.4 is close to the naturally expected abundance ratio of
22 for these two radionuclides (Ref. 14, p. 2 of 3).
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The thorium series shows similar results in the background sémples as presented in Table 2.

Table 2
. B2Th 25Th
CC-S11-02 1.224+0.153) 1.13+0.165J
CC-S11-03- 0.445+£0.114J 0.471 £0.162J

Secular equilibrium is evident between these two thorium chain members in both samples (Ref.
13, p. 43, 45 of 45).

Correlated Radiological and Tungsten Contamination

All the soil samples collected from Li Tungsten with radiological concentration significantly
above background also have high concentrations of tungsten.

Table 3
22Th (pCi/g) P8y (pCilg) W (mg/kg)
LT-SS01-01 10.1 £3.55) 52.2+9.30]) 30507J
LT-SS02-01 17.7+4.65]) 26.2+744 16200J
LT-SS05-01 248 +6.49 165 + 18.6 1160
LT-SS05-01D 25.1+7.32 154 +18.3 1420)

(Ref. 12, pp. 26, 27, 30, 31 of 39, Ref. 13, pp. 11, 12, 16, 17, 30, 31, 35, 36 of 45)

The same pattern of elevated concentrations is also observed in the Captain's Cove
Condominium soil samples. That is elevated concentrations of uranium, thorium and tungsten.

Table 4
22Th (pCi/g) 28y (pCifg) W (mg/kg)
CC-SS14-01 20.0+5.71 18.6 + 3.37 32007]
CC-SS15-01 16.2 +4.40 18.4 +4.46 38207

(Ref. 12, pp. 20, 21 of 39, Ref. 13, pp. 22, 23, 41, 42 of 45)

This correlation strongly suggests that the ore and processed material was derived from a single
source. : '
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Uranium Decay Series Disequilibrium

Examination of the individual isotopes of the 2*U decay series presents additional evidence that
the radiological constituents found on the two sites may have a common source (Table 5). In
naturally occurring undisturbed radiological materials, all isotopes of the decay series are in a
state of secular equilibrium, that is, they are all present at the same activity (Ref. 14, p. 3 of 3).
This situation is illustrated by the background samples previously discussed (Table 1 and Table
2). If the decay members are subjected to chemical or physical separation, secular equilibrium
may be disrupted, allowing the various isotopes to be present at significantly different activities.

If, for example, uranium was preferentially extracted with the tungsten from the original ore, the
isotopic activity of 2*U and 2*U would be less than the activity of 2°Th.

The tungsten refining operations at Li Tungsten included physical and chemical processes which
included vibrating screens, magnetic separators, electrostatic separators, acid leaching, floatation
and fusion (Ref. 7, pp. 15, 19, 20 of 27). Each of these processes has the ability to alter the initial
secular equilibrium in the input tungsten ore. This is evident in the Li Tungsten samples as
presented in Table 5.

Table §
P8y (pCifg) B4 (pCilg) Z°Th (pCi/g)
LT-SS01-01 52.2+9.30]J 46.3+8.72) 11.1 +3.70
LT-SS02-01 262+74 10.7+4.94 20.0 +4.96
LT-SS05-01 165 + 18.6 155+17.8 344 + 24.7
LT-SS05-01D 154 + 18.3 148 + 17.8 303 +26.0

(Ref. 13, pp. 11, 12, 16, 17, 30, 31, 35, 36 of 45)

The disequilibrium in sample LT-SS02-01 is tenuous and could be a statistical anomaly as
physical metal recovery processes would not separate 28 from P*U.

Similar states of disequilibrium are also observed in radiologically contaminated samples
collected from the Captain's Cove Condominium Site as presented in Table 6.

Table 6
28U (pCilg) U (pCilg) 2°Th (pCi/g)
CC-SS14-01 18.6 + 3.37 23.9 +3.91 452 +7.47
CC-$515-01 18.4 + 4.46 20.8 + 4.64 39.4 + 6.90
(Ref. 13, pp. 22, 23, 41, 42 of 45)
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Ratios of the radionuclides 22U/2*U, Z°T™*U and P°Th/*U corroborate the disequalibria
(Table 7). The most highly contaminated samples from Li Tungsten (LT-SS05-01 and LT-SS05-
01D) have essentially the same B0r1/28U and Z°TW?*U ratios that are found in the
contaminated Captain's Cove Condominium samples (CC-SS514-01 and CC-SS15-01). These
ratios are significantly higher than those measured in the background soil samples CC-SS11-02
and CC-SS11-03, which exhibit secular equilibrium.

Table 7
zasmmn 20, / B8y 230y, 1 24
LT-SS05-01 1.06 +0.171 2.09 +£0.279 2.22 +0.301
LT-SS05-01D 1.04 £ 0.176 1.97 +0.289 2.05 +0.302
CC-SS14-01 0.778 +0.190 2.43 +0.596 1.89 + 0.440
CC-SS15-01 0.885 +0.292 2.14 £+ 0.640 1.89 + 0.537
Background Samples
Table 8
CC-SS11-02 1.13+0.284 0.972 +0.219 1.03 +0.276
CC-SS11-03 0.899 +0.313 1.02 +0.444 0.92 +0.320

Thus the separation processes employed by the Li Tungsten facility are believed responsible for a
similar departure from secular equilibrium observed in soil data from both sites.

The evidence presented above illustrates similarities between the uranium and thorium isotopic
concentration and tungsten concentration found on the Captain's Cove Condominium Site and
that found on the Li Tungsten Site. This particular combination of correlated concentrations can
be explained by deposition of raw ore or intermediate or fully processed wastes from the Li
Tungsten refining operation. As no similar refining process was conducted on the property
designated as Captain's Cove Condominium Site, the existing information and similarities
between the radiological contamination at both sites strongly suggest that the tungsten and
radiological contaminants found in the Captains Cove Condominium samples originated from the
adjacent Li Tungsten Site. This link provides a logical explanation for an otherwise rare
combination of correlated isotopes and concentrations and thereby establish the similarities of the
radiological wastes at the Li Tungsten and Captain's Cove Condominium Sites.
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Sites Which Are Difficult to Address °
One commenter said that “unboundéed
. orunmanageable sites, such as well .
fields” should not be includedonthe |~ |
NPL. In respoase, EPA believes that ,
unless a remedial {nvestigationand
feasibility study has been completed at-

a site, it is not possible to specify " -

EPA believes that the techriologies for * *
response actions have been developing .
rapidly; a response which was infessible;

one site for purposes of listing. EPA has’
done 30 for some sites previously listed
separgtely on the NPL.

. Factors relevant to such a
determingtion may include whether the
two or more areas were operaled as .
parts of a single unit. Another factor is
whether contamination from the two of
more sites is threatening the same part

_of an aquifer or surface water body.
* "Finally, EPA will also consider the
" distance between the noncontiguous
sites and whether the target thon °
(el within 3 miles) is essentially the
same or substantially overlapping for .
* -the sites. * .
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37076  Federsl Register / Vol.;?f&:% ! ﬁié&y September 21. 1984 / Rules ar

::, Onie eomm Governor Bond of
Misatuiri, subinitted the 83 known dioxin
_fltes 1 hat State as ¢ single site an the

‘NPL. Using characteristics from various
fites, be assigneéd a single HRS score to
this 33 sites. Govemnor Bond maintained
“thatthe dioxin was produced by a single

2

Jeaste generttor and that the sites had a

whether a site presents « manageable. '.,.“f - Yontition methdd of disposal. According

problem. Furthermore, at many of thode - Jo ths Govetnor. by treating the sites
sites where eom.obnlly‘ cppli‘t::ly remodial . & " ﬁ&h h:l" .:oz’dli"‘ud
sctions are infeasidle, some response Degotiations for heelth smudies, .
sctions short of waste removal or source” * devel ol cost recovery suits, and
controls, e.g., providing alternative <. * Ais States adcounting procedures.
water supplies, may be appropriate. . EFA carcfully considered the

‘Govergor’s proposal and, taking into
- ocount the factors discussed above,
. declded thathis reasons did not warrant

E in the past may become feasible in thé * “éongclidating fhe 33 siles into & single
8 near future. Finally, with the case - %ite, The a?g?re disparsed over :‘l wide
J specifically mentioned, wellfields. the . grea of the State and effect diffetent
$ i Agency bas generally found the nesd 0 . garget populations. The 33 sites
Pl CERCLA response particulazly acute M carcprised different disposal
i sinoe this generally involves " perdtions tdther than parts of the same
coptamination of public water supplies.  ‘facility, Many of the 33 sites would not
IEH Hence, EPA bas not attampted to individually score high enough to be on
i,‘ji! ' I exclude sites which are especially > : )
e . , >the NFL and, thus, the overall score for
it difficult to address through current the 33 sites Would be misleading EPA
j s P 3 :
). response tachnalogles. Bas alvo coptluded that listing the 33
g 2y 1), Nencontiguous Facilities silésas a sin‘g}e ;ite Sn the NPL is not a
i g ; Juisite for ing &
3R Section 104(d)(4) of CERCLA . - j|vertquisite lor developing
1 E2H authorizes the Federal government to -, . SoMlidated ‘7“5‘:"‘” ’“’Qgtg’;‘ehe
iy treat two or more nonconliguous ». Mssouri dioxin for'Fl und'wuﬁ:h ed
PO - facilities as one for purposes of . " Alesmay m’ﬂn -financ
. response, if such facilities are sy v, Temoval “mhui M""{ is
' : reatonably related on the basisof | -yOumenly ew P WA O e
geography or their potential threat to | ; - oPuIdina ""%&2“‘ if"‘”ﬁ”. the
public health, welfare, or the i "*m’“.’ﬁd&’é‘ pided-wilf L iendl
environment. As previously stated (44 ' ‘Preblems which Governor Bond has
FR 85058, September 8, 1583), for - * ., ‘Weothed. _ _
purposes of the NPL. EPA has decided. .. ;| Another commeriter expressed the
that in most cases such sites should be . ':,’Wﬁl‘ any grouping of noncontiguous
scored and listed individually because . ~Sites would be nappropriate. EPA
the HRS scores more accurately reflect ' "disagiwes. In some instances the
the conditions at the sites if each is .  -Propeity boundaries ar other factors
scored individually. In other cases, zw used (o define a sfte may not
however, the nature of the cperation . “bs veXy usefill or reasonable for :
that crested the sites and, possibly, the . :-determining if  problem involves one
nature of the sppropriate response may .. Site or sgvaral One example is the
indicate that two geographically . .Minker/Stout/Romaine Creek site in
ssparste properties should be treated as - where dioxin contaminated

,ooﬂ.l were used as fill in several yards in
a reiffdential neighborhood. Even though
the ocutaminated areas are not

. contigugus and the properties involved
_ baveseveeal different owners, the.

Agenty determined that the site was
reallys
terget populations might be affected,
and that there is no logic to support
freating the various areas as separate
sites: Given the many factors involved

" . inmasking such determinations and the

importance that each factor ° -
_may take on in varll,ous c;}itmticms. the
 Agency must weigh each situation °
Individually fo deteraiine if t T

NPL. While the listing riggesiss

siogle operation, that the same

. leg 8§
noncontiguous dis| | areqs oo
single site g ampn?‘ el
Where EPA determines, bas
sbove considerations, that 1y
poncontiguous locations are pr:
logically considered as a single
they PPEar 43 a single gite 7

prospective response actions ({3 G

pmaibemm?gltm- \'"',
response efforts should be diqy
separate for the two locationy
EPA may decide 10 respond to S5t
dmhwdm?;:hnth e
single response if it appears cost VIS
effective {o do s0. pe "
Scoring of Air Releases

A comment was received co;
how past air releases are score
in the preamble t the

NCP caused a commenter on
Sorrell. Louisiana site to quest
whether past air releases may
be included in a site's HRS scare
fssue is discussed'in detail in the
*Support Document {or the revise
National Prioritied List—1984" fou
Bayou Sorrell sits. However, the nalds

points of this fssue sre presented B
following discussion. =~ 1 3NN
EPA believes that past air rele
included In a site’s HRS score. Tt
stipulates that a site is to be scx
an air release if data “show levels
contaminants at or in the vicinity

exceed

$1236). According '
established in the NCP revisic
therefore, the single evidence of an8
release such as that which occurred/e
Bayou Sorrell. requires that the siajyg
scored as having an observed relessgs
air. This approach to seoring .
clerified by EPA's stated poicy
siles are t0 be scored on the bas
conditions existing before any rest
T performed. This
was clearly stated st the time of- S
promulgation of the NCP revisicnd Co
FR 31188). and EPA considers it 103638
firmly established as part of the Hitgsy
addition, the Agency has attemp g
clarify further the reasons for this}
in subsequent statements (48 FR 42
5) S
Several condiderations underbt S
policy. Actions by States to cofi :
m.forcle ccl:lmup :;Alghil be di;
partial cleanup of s site cou
soore such that the site would
aligible for the NPL. - o
- -Anothér concern is tha! res,
parties might be encouraged A
minimal, incomplete cl:anup |
sites that might reduce the HRS £
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81189} containing this lenguage-

t

v# for other sites. All three of
considerations are explained in
he preamble to the initial NPL

upanison among sites. is not

tly detafled to evaluate the

- movement of contaminants in grovod
: waters. the values assigned by EPA to
¢ _population served by ground water are

. 1 bmmwt%.,

‘This interpretation is ot
actual HRS instructions, which
“dats that show m:?

o
by

tber past cleanup actions are

to have eliminated the release
tial for future releases is much
A difEicult 10 obtein and evaluate.

ar aligible for listing ca th

~ telease to air would have to be
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d as
ing “todsy.” then an observed

15

T RAD A Cactliae mb acl oY e'?"__ &"_'!_',m. b Line s
8tion of thls factor in the HRS.  This would not only enjiocusidera bl
i, the Agency decided notto  * expense but would aléo'allowilie . ;-
euce of frequency and - wmmtduowmﬁmehh’

on of a release. as exphined air to be negated by a redtiovalée . T
Pomulgation of the HRS (47 FR remedial action. The has .
40 otherwise wonld render . consistently scored sites on the basis ¢f ;
arily . . conditions before removal of femedial

o " actions. as explsined i 4§ FR 40864
e *VIL Changes From the Propased NPL . -

ns are very relevant p “'“‘“'”e'fd"‘ M’nW'&'
very to . - commentson ..

38 the risks presented by a site ' orm.mmuth’z&'ao

Uedies, §f any. thit should be of the proposed Sites. The Feshainder of
dctory of this type, - the comments addressed sites thit were
 intended to be evalus - 'pot proposed or genetic or tathmical - .
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' maintained that, based upon their

"'. popuhbon using the cquiicrof‘mncgm
tthin 2 g ol the facili hopld be

oderal Register / Vol. 49, No. 185 / Friday. Séptembig:21, 2084 / Rules and Regulations * 37077

" issues that were not site smﬁc.
. General comments on the are
- addressed throughout this preamble.

Significant comments regarding specific
sites are addressed in the “Suppart
Document for the Revised National
Priorities List—1984." A number of the
site-specific comments addressed
si?ilu isn:ha. and EPA's nﬁondeedfor
addressing those issues is presented in
this section. Many of the iasves raised in
comments are the same as those raised
mimnbv and discussed in the previous
rulemeking on the NPL {48 FR
40658, September 8. 1983). The Agency's
positions on these issues remains .

" unchanged.

Waste anmy'

A uwuberhof mmnm ”:ld tbd-t the
‘waste quantit o3 assigned under
the HRS mreyloo high because EPA had
included the non-hazardous constituents

. of the bazardous substances in

calculating the quantity of waste located
ot the facility. Commenters raised
similar issues when the first NPL was -
published (48 FR 40658, September 8.
1983). and EPA’s response remains
unchanged. -

. Consideratioh of Flow Gradients

in some instances commenters

conclusions regarding prospective

too high. The commenters said that EPA
should only count the population usi
those wells which they believed woul

" be affected by the releases. As was the

case with the waste quantity issue. this
issue was addressed and resolved when
the NPL was first promulgated (48 FR

. 40658). The rationsle for the Agency’s "~
" approach is futher discusyed in the

preamble to the NCP (47 FR 31190-61.
July 16. 1982) and is equally applicable
now. The HRS specifies thatalithe -

included in the calculations of
population served by water. The
Agency's approach is d on the
difficulty of predicting precisely the
movements of ground water based on
the limited amount of data consistently
.avalisble at the time of HRS scoring. |
Furthermore, in establishing the rating
scales, the Agency took into account the
_fact that most wells within 8 miles
would oot be alfected. M EPA were to
entablish rating-scales based only on the
populations that have been or are
certain to be affacted. the scales would
have assigned high values for much
smaller populations than those specified
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Jer ol bhtuiisﬁns on.lbeNPL
gﬁ;.hwhduﬂn stwhicha
icant portion of the release .
s to come from “non-regulated
Ba=Tacllity that ceased operation prior
T "_‘ 20, 1983 .

legss of Mining Wostes
BYE. 3¢ commenters presented the view
CERCLA does not authorize EPA to
ad to relesses cf mining wastes.
at sites iNvol mining wastes
~1d pot be included on the NPL. This
“ is based on the interpretation that
ng wastes are not considered

CLA includes in its definition of
zardous substances materials that
BT ¢onstitute hazardous wastes under the
Bk Resoirce Conservation and Recovery
B ACL(RCRA). In the 1980 amendmenls to
[ RCRA, the regulation of mining wastes
£ aider Subtitle C of RCRA was
wporarily suspended and that
S5 Juspension is presently in effect. For
\bit reason. the commenters believe that
g shining wastes should not be considered
% bazardous substances under CERCLA.,
L EPA disagrees with the commenters’
3 ioterpretation. The Agency believes that
jS mining wastes can be considered
BE:bhazardous substances under CERCLA if
5.t meets any of the other statutory
pecnileria (eg.. if the material is also @
bu;grdcuu air pellutant listed under
clion 112 of the Clean Alr Act). More
\ roportanlly, however. EPA's authority
2110 respond to mining waste releases. -
Frand the Agency's ability to list mining
8% 00 whether :nbnmg wastes are
g3 18zardous substances. Section 104(e)(1
JE:of CERCLA authorizes EPA to nsp(o&g )
46 releases of not only “hazardovs
¥ substances,” but also “any pollutant or
poontaminant.” “Pollutant or
3 gontaminant™ is defined very broedly in
g eection 104(a){2) to include esseatially
. suy '\lbﬂ?fnce !hal: may cause an
phsaverse effect on human health. EPA is
-convinced that mining westes can
ESatisly these minimal crilesia. that the
SAgency l:m‘lore haafthc suthority to
-4 re.eases of mining wastes,
R ::9 that listing of mining weste sites op
A Eom is appropriate.
‘~ im.ﬂltnlen 8iso presented the view
- léu:im “‘:dear wh:;her CERCLA was
B address the of waste
%l‘,:ﬂ!:‘ct)ilanﬂegzed l:!y’ﬁ;w
yoe ons and large volumes.
‘ﬂOd with'mining waste. They
',:h‘ll the ipproach taken uader
Sios Preparing s study of mining
»'}i:‘ﬁge dehtermimng whether .
<y o such wastes is appropriate,
Ee. J!"_ldopled in the CERPCI;.AP -
> 0 23 well. Commenters suggested

SEP-19-1984 11:10

substances under CERCLA. ~

that a5 a policy matter. long term
permanent remedial lcﬂ:l; could be
postponed and only removal actions
taken at such sites when emergency
conditions warrant. s

. As described above. however, the
response authorities of CERCLA are
very broad. As long as EPA has the
authority to aod no other
Federal statute gﬂdﬂ authority
comparable 1o CERCLA. the Agency hss

.the obligstion at least to evaluate the

precise extent of the risk end the -
possible response sctions at ali sites
that upon preliminary investigstion
sppear o present a significant risk. EPA

ould also remain free at Jeast to
consider all types of response actions 2t
all sites in order ta delermine which is
the rcost ap te and cost-effective,
and should not
only removal actions at a particular
class of facilities. Inclusion of the NPL is
appropriate in order to begin the ‘process
of determining how to address such
sites. Since inclusion on the NPL does
notl determine whether response actions
will be taken or what response is
appropriate. EPA is free to develop an
spproach for resposding to mining
wasle sites that takes into account any
unique features of such sites.

Comments slso presenied the view
that the HRS is nol an appropriate tool
to estimate the risk to health and the
environment presented by mining waste

. sites.

They pointed out that the HRS does
not consider concentralion levels at the

Ewisle sites on the NPL. does not depend ‘Point of impact, but rather the mere

presence of the substance in the
environment. As explained in Part V1I
below. however. the purpose of scoring
for an observed release without taking
level of concentration inte account is
simply to reflect the likelihood that the
subject substances will migrate into the
environment. which in the case of an
observed release is 100 percent. Future
releases. or even current releases for
which concentratian dsta do not exist.
may raise the level of concentration to
the point thal it presents a greater risk
than the release first observed While
releases from mining waste sites may be
somewhat less likely than releases of
man-made chemical substances to ever
reach extremely high concentrations.
harmiul concentrations can occur from
mining waste sites and the distinction is
not sufficient to invalidate the HRS as
an eppropriate. mode) for scoring mining
waste sites. .

- Another comment was that the

- locations of mining waste sites are

generally rural. so that the only sizable
target population are far downstream.
The comment allcged thet thesé ‘

t itself to considering |

populations are considered in the HRS
scoring but in reality may nevet be
affected. This assumption. however. is
false. The HRS considers only those
persons Living within a three mile radius
of the site as constituting the terget
population. If a mining waste site has a
high score for this factor. it indicates
that despite the fact that the Jocations of
such siles typically ace rural. tkis
particular site has a significant number
of people within three miles.

Indion Londs

EPA has always considered sites on -
Indian lands to be eligible for inclusion
on the NPL. However, one commenter
was concerned that some sites on Indisn
Jands may not have been included in the
State evaluation of NPL candidate sites
because Indiun lands sre not subject to
State jurisdiction. The Agency
recognizes that this may happen.
However. EPA Regional Offices may
also evaluate sites for inclusion on the
NPL. The Agency urges commeniers lo
submit inforriation on any sites which
they fcel may not have been evaluated
during preparation of the NPL for
consideration in subsequent updates.

Non-Contiguous Facilities

Section 104(d)(4) of CERCLA
suthorizes the Federal Government to -
treat two or moce non-contiguous
facilities as one for purposes of
response. if such facilities are
reasonably related on the basis of
geography or on the basis of their
potential threat to public health.
welfare. or the environment. For .
purposes of the NPL. however. EPA has
decided that in most cases such sites
should be scored and listed individually
because the HRS scores more accurately
reflect the hazards associsted with a
site if the site is scored individually. In
other cases. however. the nsture of the
operation that created the sites and the
nature of the probable appropriste
responsé may indicate that two non-
contiguous sites should be treated es
one for purposes of listing and EPA has
done 50 for some sites on the final NPL.

‘Factors relevant to such a .
determination include whether the two 5 faet
sites were part of the same operation. Il 21550
s0. the substances deposited and the ? iy
means of disposal are likely to be
similar. which may imply that s single
strategy for cleanup is appropriate. In
addition. potentially responsible parties
would generally be the same for both -
sites, indicating that enforcement or cost
recovery efforts could be very similar
for both sites. Another factor is whether
contamination from the two sites are
hreatening the same ground waler or

-

= red
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wﬁee water repource. Finally, EPA
* will glso consider the distance between
&e un-eon s sites and whether -

gpukhon is esunmlly tho

'bothulu.bunnginmmdthnuhel—ms
uses the distance of three mfles from the
site a3 the relevant d:;:ﬁ:;z for .
dstermining target po; on.
Where the combination of these

factors.inidicates that two non-
contiguous Jocations shouldbe ™ .
addressed ay a single site, the locations
will be listed a3 a single site for

of the NPL. While the nature of
the may be a guide to prospective
tesponse actions, t is not determinative;
EPA may decide that response efforts.
after all. should be distinct and separate
for the two locations. Also, EPA may
decide to coordinate the response to
several sites listed separately on the
NPL inlo & single response &ction when
it appears mare cost-effective ta do so.

VIL Changes From the Proposed NPL

The Agency received a total of 343
- comments on 217 of the siles listed on
the proposed NPL. General comments on
the NPL are addressed throughout this
preamble. Significant comments
specific sites are addressed in
the Support Document for the National
Priorities List, previously cited. A
number of the site-specific comments
addressed similar fssues. and EPA's
appxoaches to thoge common issves are
ted in this section.

A total of 144 HRS score changes have
resulted from the Agency's reviews of
comments gnd other information, end
these sre summarized in Table L EPA

~ determined that a<total of five sites that
bad been proposed have HRS scores
below 28.50 and should not be included
on the NPL. For seven sites, the Agency
is still considering the comments.
received concerning those sites and was
unable to reach a final decision on
listing in time for this publication. EPA
will continue to evaluate these sites and
make a fina! decision on them in a
future update to the NPL. In one
instance, where cleanup actions have

‘- . adequately addressed the problems,

EPA determined that a site should be
deleted from the proposal and not
included on the final NPL. In addition.
two States heve revised their
designations of top priorities- These

" {lems are ad below.

- Weste Quantity. A number of
commenters said that the waste quantity
values assigned under the HRS were 100
high. because EPA had included the .
non-hszardous constitugnts of the
hazardous substances in calculating the
qnanbty of waste located at the ﬁuln ty.

* . This issue was raised and molved

SEP-19-1994 11:12
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substasoes'at aifte thilconsist of -
bazaFdous conctitnents 3§ expensive to
determine, and thirefore, because of the
need 10 nat'a Clnsistent thethod of
evaluation mmnmnny sites
patiohwide caniiot bereguired 2 an
element neteasicy for HRS scoring. EPA
mosmm Mmolt hazardous wastes
oon some Erdctions df non-haisrdous

-end this ﬁd was taken into
oeeom

‘wasth quaxtity ware esﬂblixhed

& very sehall amount of
hazérdaus substantes can have a

sigmﬁanthpuﬁtcn public health.

W&’uﬁ!ﬂn wisle quanhty
to columents
presedting.ce lht excluded

the n
ibufﬁndiants In
some 'hsunm ecmnun(m main tained

values aysigned "%;EA‘!Q population
served by;tjo'_utiﬂﬁnt«m too high.
The HRS, however, that all the
popuhhon aiingthe & of concern
within a thiee mile radiud of the facility
should be b edm the calculations of
populatioh served water. The
Agncyt aphroalliis on the
1 pxccuely the
movelliunt
¢ dhblilhhgthe rating
oalesdhe Agenty took fito account the
. fact thit rhogy  within the three

mile radius would 2ot be affected. As
was the case with the waste quantity
S T
resol . v
1982. The retfonale for the Agency's

- epproach i faxther addréssed in the

preamble to the NCP (47 FR 31190-91.
July 16, lﬂw andis tqnmy spplicable
oow.
Scor m CQurrent
P by """’s.m. e tat
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e sites Where
T
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31187. luly mmﬁe Azency
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" to be the case, as at
some EPARegiunalQBcuhve :

_ to lower the score to the point that}y

.solutions that might leave ugmﬁuinf

. HRS to approximate risk atauveuih

.actions are conducted. the
" approximating the risk posed by  site

" release, helps predict how extensive .

‘though substantial amounts of the

@mdmtpbhcqenduml '
* have been discouraged from

mpmufwchachmmld
HRSmrendymeMtdteﬁvm
included on the NPL. This bas tumed ™
lustoneSm.

klngemuxencytwc’tion :‘Pﬁor
s st site
;itesl-lRSnorewouldwbel.M
49 a result of the response action. .

Altematively, some private partiey
mﬁfhthlnonlyukmacuonn!
%

would not be listed on the NPL but -
would not be completely cleaned up.
Those types of score manipulstions 3
could be accomplished by such lctm.
as temporasily removing wells from " §
servica to lower target scores, or

removing wastes from a site to !owe
waste quantity scores while failing 103
sddress contaminated g unt waten'§
by remedying only air
ground or surface water eonmnimtm
slso present a problem. Therefore. EP,
was and is concerned that scoring on’
the basis of the latest conditions at
site could encourage incomplete . ..

.mum

wara
4

4-.&«)»«-: W

health threats unaddressed.
Even where the response actions ..
occurred before the listing process :
began. EPA believes that these actions 38
should not be considered when scoring ¥
the site for (he NPL. The ability of the 38

§s based on & number of
relationships between the various

factors considered in calculating the -
HRS scores. When partial res

these relationships for the puqme of

may be affected. For this reason, if the ¥
site is rescored taking the response
actions into account, the drop {n score -
that may result might not reflects !
commensurate reduction in the level ol
risk presented by a site.

For exanaple. the factor of hurdot!
waste quantity. when considered with ‘3§
other factors that predict the toxicity © °‘ 3
the substances and the likelihood of “£g

harm from & release can be. For & site .
that has besn in existence for some %
time, however, hazardous substances °
may already have begun migretion
toward ground water or sutface water. %
the bazardous materisls on the surfsce $
are then removed. and the site is scorid
sccording to conditions existing dler
removal. the site would be assigned L%
negligible value for waste quantity.

still be under the site and
at to the public h«llh

material ma
a potential
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.. 5 to reflect such actions. S N
ere response actions bave siready . . -This scoring instruction s based on °
initisted by private parties or the fact that the observed release faciol
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¢ EPA to eveluate the need for a the likelihood thal substences can .
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ent that responsible parties are ‘concentration is above ound
§ 10 address the problems. The level. that Lkelihood is 100 peroant. and
2y believes. therefore, that this this factor receives Sie may , $O01
sach is appropriate. and consistent  ©f 45..The observed relénse ‘:fm‘ is not
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her exaople s whese some of the - - Scnall Observed Ralgase, Soms -- - ;- observed. The hazard

rather, approximated by the total score,
incorparating the observad releases
factor indicating the likelihood of
migration with other factors such as
waste quantity. toxicity. and the
persistence ol the substance. These
combined factors are indicative of the
possibility of future releases of much =
higher amounts. Furthermore.

. concentrations of substances migrating *

in the environment tend to show
extreme variation through time and
space. Given that only periodic sampling
is feasible in most instances. requiring
contaminants to exceed certain Jovels
before assigning an observed release

- could extlude many sites from the NPL
. which may be endangering the public.
- The rationale for this agpmach io further

discussed in the preamblie to the NCP
{47 FR 31288 (July 18, 1962)).

Sugunary of Score Changes. A
summary of the 144 sites where EPA’s
review of comments and new data
:;:ull;din a final score that chmcg

o the score as originally proposed is
shown in the table below:

. SRANG CODE 6360-50-M
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1.0 INTRODUCTION

The Garvies Point Condominfum Site (hereinafter referred to as the
site) is located in Glen Cove, New York at the end of Garvies Point Road.
A location map of the site is presented in Figure 1-1. The site is
bounded by Glen Cove Creek to the south, Hempstead Harbor to the west, the
Garvies Point Preserve to the north and the Glen Cove Anglers Club to the
east. A sfite map s presented in Figure 1-2. The total area of the site
encompasses approximately 19 acres, including a section of wetlands along
Glen Cove Creek.

The New York State Department of Environmental Conservation (NYSDEC)
placed this site on the state's 1ist of inactive hazardous waste disposal
sites on January 7, 1986. At that time, the site (No. 130032) was
assigned a rank of 2a which is a temporary classification given to sites
that have inadequate and/or insufficient data for inclusion in any of the
other classifications. The current owner of the site, Village Green
RéaIty at Garvies Point, Inc. was requested by the NYSDEC in 1985 to
conduct field investigations to determine if 1{norganic and/or organic
constituents were present in different environmental media at the site.
The initial test results of that investigation prompted the NYSDEC to
change the classification of the site to a 2, which requires immediate
action.

As a result of placement on the state's {nactive hazardous waste
disposal site 1ist, Village Green Realty at Garvies Point, Inc.
(Respondent) has entered into an Order on Consent with New York State
Department of Environmental Conservation (NYSDEC). This Order on Consent
calls for the development of a Remedial Investigation (RI) KWork Plan,
implementation of that Work Plan, preparation of an RI report and a
subsequent scope of work for an engineering study of feasible remedial
alternatives. The goals of the RI, as set forth in the order, are to
determine health and environmental hazards, 1f any, in connection with the
site; and to identify all areas of sofl and water contamination at the
site.

(1823n-1)
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As part of the Remedial Investigation, Village Green Realty at Garvies
Point, Inc. will also conduct a citizen participation program. This
program will promote an understanding of the remedial activities at the
site and will provide an opportunity for the collection of public
information that will enable Village Green Realty at Garvies Point, Inc.
to develop a comprehensive remedial program which is protective of both
public health and the environment.

(1823n-4)
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2.0 SITE HISTORY
2.1 Qunership

The history of site ownership was determined by searching Nassau
County property records. The record search conducted by RTP Environmental
Associates, Inc. (RTP) determined that recorded deeds to the property date
back to 1899 when much of the site and surrounding Glen Cove Creek was
assigned to Nassau County. A chronology of the owners is presented in
Table 2-1. As indicated in Table 2-1, there has never been an industrial
owner of the property except for The CONMAR, Inc. Group. This group
purchased the property in 1979 with the intent of constructing a residuals
transfer station on a portion of the eastern third of the site. The
residuals were to be accepted from surface transports and transferred to
barge transports docked in Glen Cove Creek. Although preliminary plans
were developed, no such facility was ever constructed.

2.2 Dredging Activities

The United States Congress authorized the United States Army Corps of
Engineers (USACE) to maintain Glen Cove Creek in 1925. Local government
was to pay half of the costs and provide an acceptable disposal site for
the dredge materials. The initial dredging took place from August 1933 to
May 1934. The creek was dredged from Mosquito Cove in Hempstead Harbor
for a length of approximately 0.7 miles upstream to a width of 100 feet
and depth of 8 feet. The remaining 0.3 mile upstream portion to the head
of navigation was dredged to a width of S0 feet and depth of 8 feet. A
total of 195,000 cubic yards of material were removed. There are no
available records regarding the disposal site for this material.

The channel has been dredged an additional three times since the
fnitial work in 1933 and 1934 was done. In 1948, 26,500 cubic yards were
removed but there are no available records to indicate where this material
was disposed. In 1960, 27,100 cubic yards were dredged from the lower
portion of Glen Cove Creek. According to information available from the
USACE, this material was disposed of on the Garvies Point site. Finally,

(1823n-5)
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TABLE 2-1
]
i
GARVIES POINT SITE OWNERSHIP HISTORY
— Lot # _ Owner Deed Date
26 & 27 Wm. H. Seaman . 9/21/09
(later redesignated)
424 & 546 E.S. Appleby, et al. *
City of Glen Cove 6/26/31
Realty Assoc. 9/13/46
John White 10/14/47
Ridgewood Platear 10/4/49
Realty Assoc. 10/5/49
Glen Cove Realty Corp. 1212/
- J. Graham 01/10/56
Creek Develop. Corp. 12/20/56
I.1. Miller 127221756
City of Glen Cove 02/13/58
o, Nassau County 04/28/70
City of Glen Cove 09/13/74
I.I. Miller 11/19/74
Lee Langbaum 09/02/76
CONMAR Blders. 03/26/79
James O'Connell 12728179
Glen Cove Development Corp. 04/16/81
Village Green 08/15/83
551 & 556 (same as 424 and 546 prior to 1977)
Glen Cove Urban Renewal 0412177
Glen Cove Community Development 04/16/81
Village Green 10/04/83
* Deed date not in recdrds
L7

(1823n-6)
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6,300 cubic yards were dredged in 1965 and reportedly also disposed of on
the site. The approximate disposal area for material removed in 1960 and
1965 s shown in Figure 2-1.

An USACE proposal to dredge Glen Cove Creek 1in 1979 was not
fmplemented. Certain analytical tests conducted in sediment samples from
the creek indicated a potentfal for the creek sediments to release PCBs,
fron, and cyanide in concentrations greater than was currently present in
the receiving water body (Glen Cove Creek). The 1979 proposal by the
USACE included disposal of the dredge materials on the site. However, the
NYSDEC prohibited this land disposal option after the dredge material was
deemed to be hazardous.

2.3 J.md.fj.l_l_mg_Qmﬁ.Qni

According to Nassau County Department of Health (NCDOH) records, the
City of Glen Cove used the site as a municipal sanitary landfill beginning
fn 1971. Incinerator residues, wastewater treatment plant sludges and
street debris were disposed of at the site. However, use of the site as a
disposal area may have begun earlier. DOuring the early years of city
ownership, the records show that complaints had been received by . the
county. These complaints were related to the burning of rubbish at the
site and to odors allegedly coming from uncovered sewage sludge. The City
of Glen Cove was responsible for the site and occasionally cleaned and
removed debris from the site.

RTP reports that the 1landfilling activities at the site were
corroborated by Mr. Donald Aitken, a former NCDOH sanitarfan who was
responsible for periodically {nspecting ¢this and other landfills.
Mr. Aitken explained that to his knowledge, household debris was disposed
of in the western section of the tandfill. The primary area of
Tandfilling occurred in the central section of the property. The garbage
consisted of typical household garbage, construction debris, catch basin
sediments and sludge from the City sewage treatment plant. Mr. Aitken was
unsure of the exact boundary of the eastern border of the landfill. He
did acknowledge that at one time a 20 foot high sand berm existed along

(1823n-7)
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the northern border of the site. This berm was subsequently leveled and
graded after 1983. A soil berm also existed along the southern border of
the site. Mr. Aitken did not recall any incidents of f{ndustrial or
potentially hazardous waste or ash disposal at the site. He also stated
that the landfill was still active into the early 1980s just prior to the
purchase by Village Green Realty at Garvies Point, Inc.

In NCDOH records dating back to 1973, references are made to the
disposal of incinerator ash, sewage sludge, household debris and other
sanitary fill on various portions of the site. Prior to about 1975, the
discarded debris {in the landfill was burned, apparently to reduce the
volume of the discarded materials and for rodent control. There are no
available records describing where these disposal operations took place.
However, based on topography and the aerial photographs, it appears that
the center of the current site was the primary disposal area.

2.4 S1te Activities After 1083

The property was purchased by Village Green Realty at Garvies Point,
Inc. in the fall of 1980. Since-that time, bulkheads have been built
along Glen Cove Creek and the western end of the site bordering Hempstead
Harbor. The bulkheads were backfilled with clean fill. Approximately one
third of the distance along Glen Cove Creek was not bulkheaded in order to
preserve an estuarian habitat. Two Tined retention ponds were constructed
near Garvies Point Road. The purpose of the ponds is to collect surface
runoff and allow solids to settle out of the water before the water is
released to Glen Cove Creek. The intent of the liners in these two ponds
is to prevent infiltration of stormwater into the subsurface which may be
comprised of landfill materials. ) '

Both wooden and concrete piles have been driven into the subsurface
over much of the site. The purpose of these piles is to provide
structural integrity to residential units planned for the site. There are
currently two residential units whose frames have been constructed in the
eastern portion of the site. The construction of these units was
suspended by the developer. These framed residential units 1include

(1823n-9)
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elements of a gas collection system which had been had specified prior to
construction. Finally, a stockade and chain 1ink fence exists along the
northern and eastern site boundarfes.

(1823n-10)
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3.0 PROJECT DESCRIPTION

3.1 Objectives of Remedial Investigation

The property was purchased by Village Green Realty at Garvies Point,
Inc. 1n 1980 with the intention of developing a residential complex on the
site. Village Green Realty at Garvies Point, Inc, in the spirit of
cooperation and without admitting 11ability for the disposal of {ndustrial
or hazardous waste at the site, has consented to enter into and carry out
the elements of the Order on Consent with New York State Department of
Environmental Conservation (NYSDEC). The goals of the RI, as set forth in
the order, are to determine health and environmental hazards, if any, in
connection with the site; and to {dentify all areas of soil and water
contamination at the site.

In addition to the RI, a radiological survey of the site will be
conducted. This survey is described in a separate work plan and will be
conducted prior to the start of the RI field activities. The goals of the
survey are to assess the potential hazard from radioactive materfals, if
any, deposited at the site by local industries. The amount of radiation
above the ground surface will be measured with hand held radiation
detecting instruments. If above background readings are measured on the
instruments, up to ten samples will be collected for laboratory analysis.

3.2 Description of RI Activities

3.2.1 Aerial Photograph Review. HART will review aerial photographs
taken of the site from 1950 through 1986 to define the locations of

potential dredge and/or 1landfill materials and to observe any
topographical changes at the site.

3.2.2 Preparation of Site Topographic WMap. Since there s no

topographic or scaled base map avajilable for the site, a survey company
will be subcontracted to prepare such a map. The map will be constructed
on a scale of one inch equal to 100 feet at an appropriate contour
interval.

(1823n-11)
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3.2.3 Surface Water and Sediment Sampling. In order to characterize
the surface water and sediment at Garvies Point, samples will be collected
from the two retention ponds and the pipe that discharges from these ponds
to the creek. The ponds collect surface water and sediment dratnage from
the entire site and are therefore representative of the site as a whole.
In addition to these three sample locations, two surface water and two
sediment samples will be collected from seeps noted on the southeastern
slope of the site, adjacent to the wetlands area. These samples will be
analyzed for Target Compound List (TCL) and Target Analyte List (TAL)
constituents. These samples will provide the most accurate indication of
the concentration of any compounds leaving the site and entering the creek.

3.2.4 Hetlands Sampling. In order to evaluate any potential {impact
of the site on the adjacent wetlands, five sediment samples will be

collected from the wetlands. The samples will be collected during low
tide when the maximum amount of wetlands area 1s exposed. These samples
will be analyzed for TCL organics and the inorganics.

3.2.5 Afr Sampling Program. Two different air sampling techniques

will be used to determine the presence of any subsurface soil gas at the
site. The first method will entall the collection of vapor samples from
shallow holes in the ground approximately 3 feet deep and 3/8 inch in
diameter. These vapor samples will be screened in the field to determine
locations where vapor samples will be collected for laboratory analysis.
Collection of the second set of soil vapor samples will require inserting
a hollow probe approximately two feet into the ground and then pumping
soil vapor through the probe and into sample tubes. Approximately eight
(8) samples will be collected for laboratory analysis. Ambient air
(upwind and on-site) will also be analyzed during this program. The
laboratory results will:permit calculation of surface emission rates for
any volatile organic compounds detected.

3.2.6 Shallow Test Boring Program. A total of 13 shallow borings
will be drilled at the site to gather additional data regarding the nature

of potential organic and inorganic compounds in the soil fill area. These

(1823n-12)
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borings will also provide 1ithological i{nformation to delineate the
lateral continuity of the clay layer at the site. Up to ten sample, will
be collected from each boring and these samples will be tested in the
field for pH, conductivity and volatile organics to determine which should
be submitted for laboratory amalysis. Up to nineteen samples will be
selected from the borings for analysis.

3.2.7 Shallow Monitoring Well Installation. Up to six shallow
monitoring wells will be installed at the site, which in combination with
the existing four wells at the site will provide the necessary data to
define the vertical extent of potential groundwater contamination at the
site. The monitoring program will also focus on characterizing upgradient
or off-site ofganic and/or {inorganic contamination. Groundwater samples
will be collected from all ten shallow wells and submitted for laboratory
analysis.

3.2.8 Deep Test Boring Program. The objective of the deep boring
program is to evaluate more fully the connection between the fill material
above the clay layer and the fi1l material found along the bulkhead on the
southeastern, and possibly the southwestern, side of the site. 1In
addition, an attempt will be made to determine the thickness of the clay
layer along the northwestern side of the site. Soil samples of the fill
material will also be collected from two of the three borings for TCL and
TAL analysis. Depending upon the results of the boring program, up to
three of these borings may be finished as monitoring wells.

3.2.9 Deep Monitoring HWell Installation. Depending upon the results
of the deep test boring program, one of several objectives may be
accomplished by {installing deep monitoring wells at the site. If all
three wells are 1installed, both horizontal and vertical hydraulic
gradients at the site may be assessed as well as the quality of deeper
water bearing zones. If no water bearing zone s found at the upgradient
well location within fifty feet of the surface and only two wells are
installed, only vertical hydraulic gradients at the site may be assessed.
The two deep wells will be sampled to assess groundwater quality at depth
in the fi11 material near the bulkhead. However, the data will have to be
interpreted carefully since no upgradient data will be available.

(1823n-13)
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1.0 JINTRODUCTION

The Garvies Point Condominium Site is located in Glen Cove, New York at the
end of Garvies Point Road. The site is bounded by Glen Cove Creek to the
south, Hempstead Harbor to the west, the Garvies Point Preserve to the north
and the Glen Cove Anglers Club Marina to the east. The site is shown on
Figures 1.1 and 1.2 As outlined in Figure 1.2, the site consists of
approximately 19 acres, which includes a section wetlands along Glen Cove
Creek.

The current site owner, Village Green Realty at Garvies Point Inc. has
entered into a Order On Consent on the Garvies Point Condominium Site with
the New York State Department of Environmental Conservation (NYSDEC) under
Article 27, Title 13 of the Environmental Conservation Law (ECL) of the
State of New York. Formerly the site was owned by the City of Glen Cove and
a portion of the site was used as a landfill by the City of Glen Cove.

In 1985, the site owner by request of the NYSDEC performed a preliminary
site investigation to determine if hazardcus wastes were located on site
(CDM, 1986). The site investigation determined that hazardous materials
were present and the NYSDEC then reclassified the site as an inactive
hazardous waste disposal site as that term is defined in Section 27-1301 (2)
of the ECL. The site number designation under the ECL is No: 130032.
Furthermore, the NYSDEC stated in the Order On Consent that the hazardous
and industrial substances, hazardous waste constituents and toxic
degradation products thereof, at and in the vicinity of the site constitute
a significant threat to the environment. Pursuant to ECL 27-1313 (3)(a) the
Commissioner of Environmental Cbnservation may order the owner of such a
site and/or any person responsible for the disposal of hazardous wastes at
such site (1) to develop an inactive hazardous waste disposal site remedial

program and (2) to complete such a program within reasonable time limits.
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The Commissioner has so ordered Village Green via the Order On Consent

effective

The goals set forth in the Order On Consent are: (1) determine the health
and environmental hazards and potential hazards in comnection with the site

and (2) identify all areas.of soil and water contamination at the site.

In response to the Commissioner’s Order, Village Green Realty has developed
this work plan to accomplish the goals stated above.

This work plan is comprised of several sections. In summary the plan
consists of a site reconnaissance, sampling and analysis plan, investigation
protocols, quality assurance and control, health and safety procedures and
reporting protocol. In preparing and completing this work plan, Village
Green Realty, its consultants and assigns do not admit liability for the
disposal of industrial or hazardous substances at the site. Such liability
must be the acknowledged responsibilicf of the former owners of the site and

any claims for damages or otherwise, therefore, are their responsibility.
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2.0 ORJECTIVE

The objective of the remedial investigation is to provide additional data on
site characteristics including the characteristic, location, quantity and
quality of any hazardous materials on-site and the potential for on-site
materials to enter air, soil and water media pathways. These data will be
used in the feasibility study for the site to determine the measures
necessary to fully and safely remediate any potential hazards found.

The ultimate objective of the proposed remedial investigation (RI) is to
provide information on the nature and extent of materials on-site so that an
effective remediation program can be implemented. The completion of the
remediation will allow the issuance of a clean bill of health for the site.
Subsequent to the issuance of the clean bill of health, the applicant fully

intends to develop the site as a residential condominium development.
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3.0 ISTORICA F JON SUMMARY

3.1 Sjite Reconnaissance

Site reconnaissance has been conducted by several groups including the
NYSDEC. The previous site investigations have also been conducted as noted
in Appendix A. Because of the nature of area, its former use as a municipal
landfill and dredge spoil disposal area, and the significant amount of
alteration that has occurred subsequently, the approach taken in this work
plan will be to cover the area with additional observation wells, soil
borings and air samples to fully characterize the site and to some extent

the adjoining area of Glen Cove Creek.

Aerial photographs showing the local land use, adjoining sites, the City of
Glen Cove Codisposal Plant and other industrial sites are included in
Appendix A. A detailed site reconnaissance map will be developed and

discussed for inclusion into the RI document.

3.2 Previous Site Studies

Lockwood, Kessler and Bartlett (LKB) (LKB, 1985) have prepared an
engineering report on the site. The report contains data on soil profiles
across the site as well as other information on-site geophysics. Relevant
sections of the LKB report are included as Appendix B. Data are also

presented on the test borings done on-site.

A Camp Dresser & McKee (CDM) (CDM, 1986) report provides data on several
groundwater wells, soil profiles, metal concentrations and other site
characterization data. Thesé data have been used in developing the proposed
supplementary sampling and analysis plan presented in the following section.

Relevant sections of the CDM report are included in Appendix B.
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The Camp, Dresser and McKee report (CDM, 1986) discussed the results of
samples from twenty shallow soil borings (2 foot deep), four deep borings
(15 foot deep) and four groundwater monitoring wells. Figure 3.1 from the
CDM report (attached for reference) shows the locations of the twenty
shallow soil samples, the four 15 foot boreholes and the four observation

wells.

The CDM shallow soil samples were analyzed for HSL-CLP metals. The
composite soil samples from the 15 foot deep borings were analyzed for HSL -
inorganics, pesticides, PCB’s and cyanide. The four soil observation well
samples were analyzed for HSL-CLP volatiles, base neutral and acid

extractables and inorganics.

The results of each CDM shallow soil sample were averaged together to
develop an average concentration for each metal to provide a basis for
identifying the highest values. Six sampling locations contained metals
whose values were elevated. These six locations, are in two clusters, one
cluster contains CDM samples S04 and SO5 and the other cluster contains CDM
sample S02, S10, S1l1 and S12.

The results of the four 15 foot deep borings show many metal concentrations
at or below the detection limits. Two of these borings showed elevated
metal concentrations in the top soil layer, in the zero to six foot
composite (CDM#B3 and CDM#B4). These have the most number of metals
exceeding the shallow soil average. Borings 3 and 4 are in the cluster area
of CDM shallow soil samples S02, S10, S11 and S12 where higher than average
metals were detected. Cyanide was not detected in the-deep borehole samples

at any depth.
Aroclor 1248 was present but below detection limits in all but two CDM deep

borehole samples. The highest Aroclor level was detected at borehole CDM=Bl

at 7.5 - 9 feet. Some pesticide compounds were present below detection
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limits including 4-4° DDD and chlordane. Although relatively low, the
highest pesticide concentration was for chlordane at borehole CDM#Bl at the
7.5 -9 foot depth. These low levels should be further delineated.

The results of the CDM aqueous analysis show volatile organic compounds
present at CDM Well #2. The other three CDM wells contained concentrations
of volatile organics below the detection limits or below values which were
found in blank samples. CDM Well #4 contaips detectable concentrati;ns of
benzene, phenol and bis (2-ethylhexyl) phthalate. An analysis of the
groundwater samples also showed unidentified compounds in detectable
unquantifiable concentrations (predominantly at CDM Well #4). The CDM
report stated that the high levels of organics at CDM Well #2 may be due to
off site sources based upon the well’s location and measured water

gradients.

The highest aqueous metal concentrations were found in CDM Well #4.

However, all CDM water samples were unfiltered and were preserved in the
field prior to transport to the laboratory for analysis. This procedure
dissolves all metals in particulate form and represents unrealistically high
values for true dissolved metals in the groundwater. No cyanide was

detected in the CDM aqueous samples.

In summary, the CDM shallow soil analysis identified two areas of high metal
concentrations. The deep boring samples identified PCB and pesticide
compounds at low levels at CDM Well #2. Metal compounds were identified in
all aquéous samples with the highest levels at CDM Well #4. Unidentified
base neutral extractable compounds were detected 'in the aqueous samples.
Phenol and bis (2-ethylhexyl) phthalate were detected at CDM Well #4.

Cyanide was not detected in the soil or the groundwater on site.
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The proposed sampling plan, as discussed in the following Section 4.0, will
address and expand upon the CDM report. Compounds identified by CDM's soil
sampliﬁg analysis will be included in the proposed soil sampling analysis.
These compounds include HSL-metals, ﬁesticides, base neutral and acid
extractables; PCB's, phenols and cyanide. Selected samples will be analyzed
for HSL volatiles. Aqueous parameters identified in the CDM report and
included in the proposed sampling plan include HSL-metals, base neutral and
acid extractable volatile fraction, phenols and cyanide. Even though
cyanide was not detected on site, it is included in the proposed sampling
plan because of the history of the dredge spoil disposal on site as
discussed in Section 3.7.

3.3 Aexial Photography

~As described in Appendix A, aerial photographs for the site are available
from 1950 through 1986. Photo reprints of the available photography will te
provided in the RI document. A review of the aerial photographs is provided
in Section 3.7. The aerials indicate areas of filling that had occurred on-
site during the various periods noted up to 1966, the period covering the
last known deposition of dredge spoils from Glen Cove Creek on the site. A

complete analysis of existing photographs will also be provided in the RI.

3.4 Site Map

A site map and plot plan of the Garvies Point Condominium Site will be
developed through ground survey methods and will include significant
surface, topographic and structural features and the establishment of an on-

. site benchmark.

-10-
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3.5 Regional Hvdrology, Hvdrogeologv and Climatology

The regional hydrogeology and geology will be presented referencing the
appropriate USGS and other relevant data. Area drainagé basins and patterns
inciuding surface water hydrology will be addressed. Tidal effects and
water table fluctuations at the site will be referenced. Local climatic
conditions and meteorological factors including precipitation and their
effects upon the site will be compiled. Data from local National Weather

Service stations will be used in the RI analysis.
3.6 and local Wat u %]

All potable and water supply wells within a one mile radius of the site will

be mapped on a scaled base map and presented in tabular form.
3.7 Previous Dredging Activity -

Historic records of the dredging and spoil disposal activities at Glen Cove
Creek were reviewed at the Army Corps of Engineers, Navigation Section, New
York District Office in New York City. Mr. S. Lew of the Navigation Section
provided the files. The primary concern was the disposal of dredge spoils
on the site property, the origin of the dredge spoil and their

characteristics.

Based upon the existing records, dredging of Glen Cove Creek occurred in
1948, 1960 and 1965. An April 1933 map of Glen Cove Creek (Figure 3.2)
obtained from the U.S. Engineers Office, First District New York City shows
dredge spoil disposal areas which implies pre-1948 dredging activity.
Although unconfirmed, there is a strong likelihood that such dredging did
occur since the Army Corps significantly modified the original course of
Glen Cove Creek from the trajectory shown in Figure 3.2 to the current

straight line trajectory.

-]11-
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In the 1948 records of dredging activity, it was proposed thzt the volume of
dredge material to be removed was 29,500 cubic yards. No maps of the actual
dredging or spoil disposal areas were in the file. Estimates of the

disposal areas were approximated from the 1950 aerial photographs.

A ‘review of the 1960 records revealed that the proposed volume of dredge
material to be removed was 27,600 cubic yards.

The area to be dredged and the dredge spoil disposal area from the U.S. Army
Corps of Engineers dated 4/1/60 are shown in Figures 3.3. The central and

eastern sections of the property are designated as the disposal areas.

A review of the 1965 Army Corps records shows that dredging took place and
the proposed dredge spoil disposal area was in the center of the site,
Figure 3.4. The area to be dredged was approximately where Glen Cove Creek

discharges into the Harbor.

The proposed 1979 dredging activity shown in Figure 3.5 did not occur. The
reasons given were that the upstream area of the creek was not properly ) -
bulkheaded for dredging activity. Additionally, a sediment sample of the
creek obtained by the EPA showed levels of cyanide above regulatory
guidelines. It must be assumed the sample showing the contamination was
taken from the area to be dredged, although no specific location or number
of samples was provided. The NYSDEC subsequently declared the proposed
dredge spoils as a hazardous waste and prohibited disposal of the material
in the landfill at the Garvies Point Site. Alternative disposal sites were
investigated, however, dredging did not occur because other disposal areas

were cost prohibitive (Appendix C). - M:¢5-w¢

A composite sketch of the drédging activity and placement on the site has

been provided in Figure 3.6.
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3.8 Landfilling Operations

The City of Glen Cove during its ownership of the site, had used it as a
landfill. Nassau County Department of Health (NCDOH) indicates that both
incinerator residues and wastewater treatment plant sludges were deposited
at the site dating back to 1971. The records also indicate that street

debris were disposed of at the site.

These findings were also corroborated by Mr. Donald Aitken, a former NCDCH
sanitarian who was responsible for periodically inspecting the landfilling
activities at the site. Mr. Aitken explained that to his knowledge,
household debris was disposed in the western section of the landfill. The
primary area of landfilling occurred in the central section of the property
involving trenching with a backhoe, filling the trench with garbage and
moving to an adjacent area to repeat the process. To his knowledge, the
garbage consisted of typical household garbage, construction debris, catch
basin clean out material and occasionally sludge from the City sewage

treatment plant. The material was not sorted.

Mr. Aitken was unsure of the exact demarcation of the eastern border of the
landfill. He did acknowledge that & 20’ high sand berm existed along the
northern border of the site. This berm was subsequently leveled and graded

after 1983. A soil berm also existed along the southern border of the site.

Mr. Aitken did not recall any disposal incidents of industrial or poten-
tially hazardous waste or ash. He also stated, to his knowledge, that the
landfill was still active into the early 1980's just prior to the purchase
by Village Green Realty. In NCDOH records dating back to 1973, references
are made to the disposal of incinerator ash, sewage sludge, household debris
and other fill on various portions of the site. Prior to about 1975, the
discarded debris in the landfill was burned apparently to reduce the volume

and for rodent control. No good records were available where these disposal
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operations took place, however, based on topography and the aerial
photographs, it appears that the center of the current site was the primary

disposal area.
3.9 te Activities Aft

The various parcels comprising the site were officially purchased by Village
Green Realty in the fall of 1983. The ownership of the site prior to 1983
has been outlined in Appendix A.

After the site was purchased by Village Green Realty, Inc., a master plan
for development was prepared and approved by various City and County
agencies, the NYSDEC, and the Army Corps of Engineers (with respect to the
preservation of on site wetlands). The site development plan called for
extensive bulkheading along Glen Cove Creek and along the western portions
of the site. Many thousands of yards of clean fill were brought onto the
site to fill in behind the bulkheading and well as several iower lying
areas. As part of the development plan, two retention ponds were developed
along the northern border of the property as shown in Figure 3.7. The
intended purpose of the retention ponds was to collect surface runoff from
the various portions of the site to prevent infiltration of precipitation
into the old landfilled areas.

Bulkheading was initially proposed along the entire southern portion of the
site. However, because of wetland concerns, approximately a third of the
bulkheading was not installed to provide for the protection of the estuarian
habitat along Glen Cove Creek. '

The initial development plan called for multi-story structures with
apartments on the ground floor. Wooden piles were driven into the areas

beneath the proposed structures. Because of concerns over methane gas
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released from the underlying marsh areas, dredge spoils, and the other
decomposing landfill materials, a modified plan for condominium development
included several special features to prevent the migration of methane into
enclosed spaces or into the living units. Additional piles were driven to
support the redesigned units bringing the total number of piles driven into
the site to approximately 4,060. The site development plan was approved by
all regulatory agencies and construction of the superstructures was
initiated. Due to financial difficulties and an injunction against the

construction, only two superstructures were constructed.

The two super structures were never completed and continue to stand on the
eastern portion of the site. Wooden and concrete piles have been placed and
continue to remain in over two-thirds of the site. The only section of the
site that is free from structures is the western most portion. A sales
pavilion was constructed on the western third of the site and a blacktop
roadway was constructed to allow access to the sales pavilion. Landscaping
was provided along the access roadway as well as surrounding the sales
pavilion. To limit access to the site, a six foot high stockade fence and
chain link fence was placed along the northern and eastern boundaries of the

site.

-21-
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0 RTP ENYIRONMENTAL ASSOCIATES INC. ke
@ AIR + WATER * SOLD WASTE CONSULTANTS
w 400 Post Averwe, Westbury. Neuws York 1590
o (516)333-4526
March 1, 1988 : ' | '

Mr. Robert Becherer

Regional Engineer

Division of Solid & Hazardous Waste

New York State Department of Environmental Conservation
Building 40

State University of New York

Stony Brook, New York 11794

RE: Submittal of Data on Garvies Point Condominiums
Dear Mr. Becherer:

On behalf of Village Green Realty at Garvies Point, Inc., the following data
report has been compiled to satisfy the requirements stipulated in the
NYSDEC Order On Consent for the referenced site.

The Order requires a brief site history, a description of previous
investigations, a historical inventory of serial photography and other data
not previously provided to the NYSDEC. The following report summarizes our
findings.

Please review the information and contact me if you have any questions or
comments or know of additional information that may be helpful for this site
investigation.

Sincerely yours,

RTP ENVIRONMENTAL ASSOCIATES, INC.

Kénneth J. Skipgka
Principal
KJS/erl

cc: N. Nyman

D. Rothberg, Esq.
R. Piaggione, Esq. (w/o attach)
K. Phillips, PhD
D. Elias
ID#0CSLSUMMARY3
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T EPORT
GARVIES POINT CONDOMINIUM SITE, GLEN COVE, N.Y.

1.0 INTRODUCTION

An Order On Consent exists between Village Green Realty at Garvies Point,
Inc. and the State of New York: Department of Environmental Conservation
regarding the Garvies Point Condominiuu Site in Glen Cove, New York
(hereinafter known as the site). Village Green Realty is to provide the
State with "all data within its possession or control regarding environ-
mental conditions on-site and off-site, to the extent that such data has not

heretofore been provided to the Department”.

At a minimum, these data shall include:
a. A brief site history,
b. A description of the results of all previous investigations, and
c. A historical inventory and best available copies of all aerial

photography available for the site.

This document provides the above data directly, summarizes the studies that
have been conducted, and gives the appropriate references for securing the

data/information identified above.

2.0 SITE OWNERSHIP HISTORY AND USES .

In order to determine former site ownership, a search of the Nassau County
property records was performed. The search, in general, determined that the
recorded deeds to the property originally dated back to 1899 at which time
the site and much of the area surrounding Glen Cove Creek was assigned to

Nassau County. Iﬁ 1909, Wm. H. Seaman acquired ownership. 1In 1931, the
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City of Glen Cove was deeded the property from the Appleby’s. (There is a
gap in the records regarding how the Appleby’s acquired the property.)

After 1931, many changes in ownership of the property occur. Table 1 lists
the owners and when the deed to the property was conveyed. A map of the
site is provided as Figure 1.

As shown in Table 1, there has never been an industrial owner of the
property except for the CONMAR, Inc. Group. The CONMAR Group purchased the
ﬁroperty with an intent of constructing a residuals transfer station on
approximately the eastern third of the site. The residuals were to be
accepted from surface carriers and transferred to barge transports docked in
Glen Cove Creek. Although preliminary plans were developed in 1980, no such
facility was ever constructed. '

Village Green Realty acquired the several lots that comprise the property
during the period 8/15/83 to 10/4/83.

The Nassau County Department of Health (NCDOH) was contacted and their files
were reviewed to determine the general uses of the property. Available
Nassau County records begin in 1963 at which time the site was being
considered by the City of Glen Cove for the landfilling of City incinerator
ash and residuals and sewage sludge from the City wastewater treatment
plant. Records show that the site was actively used as a disposal site for
incineration residuals and for sewage sludge. Nassau County records also
indicate that the site was also used by unauthorized individuals for
disposal of rubbish. In this case, the majority of the rubbish disposal was
apparently confined to household debris. The City of Glen Cove was also
accused of illegally using the area to dispose of City street debris.

During the early years of City ownership, the records show that complaints
had been received by the County. ihese complaints related to the burning of
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GARVIES POINT SITE OWNERSHIP HISTORY

The site previously consisted of several parcels on Nassau County Tax Maps

in Section 21 Block A, Lots 551, 514, 546, 555 and 556.
according to the deeds filed with Nassau County:

Lot # _Owner Deed Date
26 & 27 Wm. H. Seaman 9/21/09
(later redesignated)

424 & 546 E.S. Appleby, et. al.
City of Glen Cove 6/26/31
Realty Assoc. 9/13/46
John White 10/14/47
Ridgewood Platear 10/4/49
Realty Assoc. 10/5/49
Glen Cove Realty Corp. 12/12/51
J. Graham ' 01/10/56
Creek Develop. Corp. 12/20/56
1.1. Miller 12/22/56
City of Glen Cove 02/13/58
Nassau County 04/28/70
City of Glen Cove 09/13/74
I.1. Miller 11/19/74
Lee Langbaum 09/02/76
CONMAR Blders. 03/26/79
James 0'Connell 12/28/79
Glen Cove Develop. Corp. 04/16/81
Village Green 08/15/83

551 & 556 (Similar Listings to above prior to 1977)
Glen Cove Urban Renewal 06/12/77
Glen_ Cove Community Develop. 04/16/81
Village Green 10/04/83

The ownership

103484



14

N —

) ’% 2 (‘ 3 <
RTP ENVIRONMENTAL RSSOCIATES INE..

SEA CLIFF QUADRANGLE

o

RING "
-

RED SP

Moaquito !

Cove =y
Tidal Flat -

NEW YORK 9\,;3
7.5 MINUTE SERIES (TOPOGRAPHIC) 0.,;*4\
\
L\
¢ 73°37'30"
2 100 000 FEET _ !:5 - 372 30
) ° 3
' B { e
“ 3\‘--' e
-3 -}.,,,&.‘h % :
¥ Sel i- ,q‘y . :
e % >
3 2 \a"‘( ‘-E
ANy 108 LA
B e By oy ’f‘ ™ ’( @
§t_h ll‘._h+ s "{(- A >
-t ""C:'..l -,..,_... . ’ .
A Y 4 LS L
b
kA
2
n .
AN
"] 230000
FEET

GARVIES POINT SITE

FIGURE 1: PROJECT SITE
AND
SURROUNDINGS

103485



’ 3( F_’ <
RTP ENVIRONMENTAL ASSOCIATES W, = 1

rubbish at the site and to odors allegedly coming from the uncovered sewage
sludge. The City of Glen Cove was responsible for the site at this point

and the City did clean and remove debris from the site on occasion.

In interviews with NCDOH staff and former staff, attempts were made to
secure additional information about the site. Only hearsay information was
available about possible illegal industrial dumping on the site. Although
such dumping is alleged to have taken place; the types of materials,
identification of what was in "drums" observed on site, and physical
evidence were not carefully documented (i.e., no labels identifying the
contents of drums, no surface staining was recorded and file photographs do
not reveal the presence of hazardous waste). Further research into the
areas of alleged waste disposal will be performed during the remedial
investigation.

The Army Corps of Engineers was contacted to determine if and when dredge

spolils were placed on the site. Historic records of the dredging and spoil

disposal activities at Glen Cove Creek were reviewed at the Army Corps of

Engineers, Navigation Section, New York District Office in New York City. .
Mr. S. Lew of the Navigation Secti;n provided the files.

An April 1933 map, Figure 2, of Glen Cove Creek from the U.S. Engineers
Office, First District New York City shows spoil disposal areas which

implies pre-1948 dredging activity. It is obvious that the creek had a
major course change prior to 1948, however, where the dredge spoils were

placed cannot be determined from the Army Corps files.-

Based upon the existing records, dredging of Glen Cove Creek occurred in
1948, 1960 and 1965. A review qf the 1948 records determined that the
volume of dredge material to be removed as 29,500 cubic yards (estimated).
No maps of the actual dredging activity or spoil disposal areas were in thé
file.
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A review of the 1960 records estimated the volume of dredge material to be
removed as 27,600 cubic yards. Tﬁe map of the property dated 1957, Figure
3, designates the area of spoil disposal to be in the central section of the
property and calculates the area to be 7.8 acres. This designated area is
within Section 21, Block A, Lot Number 471 of the City.  of Glen Cove. Maps
of both the area to be dredged and the dredge disposal area from the U.S.
Army Corps of Engineers dated 4/1/60 are shown in Figures 4 and 5.

A review of the 1965 records delineates the spoil disposal in the same area
and shows the area of material to be removed to be approximately where the

Glen Cove Creek discharges into Hempstead harbor.

The proposed 1979 dredging activity did not occur. The upstream area of the
creek was not properly bulkheaded for dredging activity. Additionally a
sediment sample of the creek obtained by the EPA showed levels of cyanide
above regulatory levels. The NYSDEC subsequently declared the proposed
dredge spoil as a hazardous waste and prohibited disposal of this material
in the landfill. Dredging did not occur because the movement of these

materials to other disposal areas was cost prohibitive.

The City of Glen Cove Building Department was contacted to determine if they
possessed or had knowledge of data on disposal activities at the site.
While being aware of the general nature of disposal activities on the site,

the Building Department knew of no data documenting such activities.

3.0 ROUNDING PRO ES

The properties surrounding the site were identified during a site visit.
The site is bounded by Garvies Point Road to the north, Hempstead Harbor to

the west, the City Anglers Club Marina to the east and Glen Cove Creek to
the south (Figure 1). To the north of Garvies Point Roadvis the Garvies
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Point Reserve, the Fabric Leather Corporation and the Edmos Corporation. To
the west of Hempstead Harbor is the Port Washington Peninsula. To the south
of Glen Cove Creek are several marinas and the City codisposal plant. To

the east of the City marina is Cove 01l Company. . !

A search of the registered water well records at NYSDEC Region I was
conducted. Wells within a one mile radius have been identified and are
summarized in Table 2. The nearest water supply well on record is located
at the Fabric Leather Corporation and is rated to draw 380 gallons per

minute.

4.0 0 NVIRON N =STICA N

The previous site investigations are listed below in reverse chronological

order. This constitutes the information available to Village Green.

Date _Description
March 1986 RTP Environmental Associates and HyM conduct a
water test of CDM Well #2. -
Nov-1985/Feb 1986 CDM conducts a preliminary site investigation to

determine if hazardous materials are present in the
air, water or soils (CDM, 1986)

1985 LKB conducts a soil boring and monitoring well
program to determine subsurface soil stratigraphy,
hydrogeology and soil classification. Gas
monitoring wells were fnstalled to determine
subsurface methane levels.

5.0 AERJAL PHOTOGRAPHIC INFORMATION

Three sources of aerial photographs were investigated. These included
Lockwood Kessler and Bartlett (LKB), Syosset, New York; Aeroservice, Inc.,

Houston, Texas; and Aerographics, Inc., Bohemia, New York. Of the three

-11-
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1917
2847
3466
3993
4432
4440 .
5686
6416
6549-D
6587
6594
7588
7614
7857
8048-D
8326
8327
8453
8690
8709
8887
9612
9841

IABLE 2

PUBLIC AND PRIVATE SUPPLY WELLS
- WITHIN A ONE MILE RADIUS OF THE

CARVIES POINT SITE

OWNER OR
WELL FIELD

Wah Chang Trading Corp.
Skouras Thearte Corp.

New York Water Service Corp.
Henry's

Dykman Laundry

Limco Manf. Corp.

City of Clen Cove

Zara Asphalt Co.

Columbia Carbon & Ribbon
Zara Asphalt Co.

City of Glen Cove

Hempstead Harbor Yacht Club
Powers Chemco Corp.

Sea Cliff Water Co.

Powers Chemco, Inc.

City of Glen Cove - City Hall
City of Glen Cove - City Hall
Powers Chemco

Fabric Leather Corp.

Fabric Leather Corp.

Slater Electric, 1Inec.

Slater Electric, Inc.

Slater Electric, Inc.

CAPACITY
C.P.M,

250
425
208
20
90
200
45
37
225
103
65

1300

1400
1753

380
240

240

-12-
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DEPTH WATER
(fv) USE
307 Processing
116 Cooling
177 Public Supply
70 General
352 Laundry
316 General
92.5 Process VWater
106.5 -
425 Diffuser
56 -
51 Air Conditioning
26 No Water
393 Diffuser
614 Municipal Supply
370 Diffuser
l68 Municipal -
168 Municipal
125 Test Well
347 Cooling
312 -
130 Cooling
109 Cooling
121 Process Cooling
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groups, LKB had the most complete set of aerial coverage of the site dating
from April 5, 1950 thru March 21, 1986. Stereographic pairs are available
for the following dates: 4/50, 1/55, 3/62. 566, 4/69, 4/72, 4/78, 3/84 and
3/86. The 1950 and 1955 photos are at 1"=1000’ scale while the remaining
years to 1984 are at 1"=1600°. The 1986 photos are at a 1"=-800' scale.

Original copies of the photographs are available at Lockwood, Kessler &
Bartlett, One Aerial Way, Syosset, New York 11791.

Xerox copies of the site photos for each year are attached for convenient

reference.

The other sources of aerial photographs only have very limited coverages of
the site. These were not investigated further because the LKB footage was

considered more than sufficient to cover the period and area of interest.

6.0 OTHER SITE INFORMATION

The NYSDEC files already contain the other data that the applicant has been
able to gather on the site with respect to the information request in the
Order On Consent. The applicant will continue to search for additional
pertinent information on the site relating to the referenced Order. These
materials will also be provided to the NYSDEC according to the requirements
established in the Order.
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EXECUTIVE SUMMARY

The tungsten refining process at Li Tungsten utilized ores
containing low levels of natural thorium and uranium at
concentrations averaging 10 to 20 pCi/g. About 2000 cubic yards
of unprocessed and semi-processed ore are stored in and around
the main factory on parcel A in thousands of decaying drums and
crates. Ambient gamma fields near this material ranges from 10
to 30 uR/hr with levels in the 50-500 uR/hr range at 1 cm.
Radon, thoron, and airborne long-lived alpha levels measured in
the main (Dice) Building are within acceptable levels. The
unprocessed and semi-processed ores thus do not present a
significant radiological hazard.

After tungsten is removed from these ores, the radionuclides
become more concentrated in the waste products which take the
form of hard, concrete-like rocks, or slag, and various type of
granular material. Radionuclide levels in the waste products
approach 1000 pC/g and thus pose an internal radiation hazard if
dusts become airborne, and an external radiation hazard by
emission of beta-gamma radiation at levels in the 1 to 10 mR/hr
range. There are about 500 to 1000 cubic yards of these higher
level waste products piled on the ground on all 3 parcels. About
10,000 cubic yards of lower radiocactivity soils and other waste
materials are also piled on parcels B and C. The presence of
any higher activity materials buried at greater depths under
these piles is presently unknown. No significant radionuclide
migration from the site via surface water run-off was detected.

A small amount of thorium metal processing also was performed at
Li Tungsten. About 200 lbs of thorium metal (reading 65 mR/hr),
several pails of what may be monazite or zircon sand, and 3
small furnaces with gamma levels in the 10-20 mR/hr range were
found. These thorium process materials pose a greater
radiological hazard than do the tungsten process materials.
Fortunately, there is a small quantity of thorium materials
which can be easily packaged and disposed. As of December 11,
1989, 113 cu.ft. of these highly contaminated materials and
equipment have been removed from the site. Areas of thorium
contamination remaining at the site include: a 1000 sq.ft.
asphalted area in parcel A contaminated to 4500 dpm alpha/100
sqg. cm.; a 2000 sqg.ft. heavily vegetated area in parcel C with
soil contaminated to about 1000 pCi/g; and a brick-lined pit
behind the laboratory where thorium solutions were known to have
been stored.
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This survey identifies 9 specific areas of concern: 7 completely
within the controlled area and 2 near the perimeter fence
affecting both the controlled and uncontrolled areas. Five of
these areas have been remediated in De¢ember, 1989. The data
presented in this report shows pre-remediation radiation levels,
however, when remediated areas are discussed, they are marked
with "remediated". The 4 remaining areas include: the heavily
vegetated area on parcel C discussed in the preceeding paragraph
("3-5 mR/hr), a pile of 6-12" slag rocks on the northern end of
parcel € ("1~-3 mR/hr), a pile of large (3 ft diameter) slag
rocks along the northern fence of parcel A ("1-3 mR/hr) causing
160 uR/hr through the fence, and buried waste under the north
fence of parcel A causing 300 uR/hr near the ground surface on
the uncontrolled side of the fence. Remediation of these areas
will require excavation with heavy equipment.

In general, the building structural components and factory
equipment are not significantly contaminated. Most horizontal
surfaces have an easily removable layer of ore dust. However,
radiation measurements from many vats and tanks, indicate that
their internal surfaces may have been contaminated with
radionuclides during the various heating and chemical processing
stages of tungsten refining. Closer investigation of the tank
and vat interiors should be performed after their contents are
characterized and removed.

Standard contamination control procedures outlined in the site
safety manual will adequately protect chemical and radiological
remediation teams from internal radiation exposure at the site.
The remaining sources of significant external radiation (>2
mR/hr) have been roped-off.

Potential for exposure of the public is very low. The 2 areas
of concern at the northern fence of the main parcel along Herb
Hill Road have elevated radiation levels (0.1-0.3 mR/hr) on the
grassy area between the road and the fence. Radiation levels
from these sources drop off to background within 4-6 feet of
the fence and pose no hazard for persons on foot or in vehicles
on Herb Hill Road.
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1.0 INTRODUCTION

The Li Tungsten facility consists of 26 acres on which exist
buildings (over 300,000 sq.ft. of floor area), forested areas,
ponds and swampy areas. The site was operated from the 1940's
to the 1980's as a tungsten refining and processing facility and
is now abandoned.

Tungsten ore, or schelite, was obtained by Li Tungsten from
mines in Canada and China. In addition to tungsten, schelite
contains the naturally-occurring, thorium and uranium series of
radionuclides. These radionuclides are concentrated by the
tungsten refining process so that the intermediate and waste
products may pose a radiation hazard.

Schematics of the Thorium-232 and Uranium-238 decay series are
shown in PFigures 1.1 and 1.2. The Uranium-235, or Actinium,
series is also present with the U-238 series, but at much lower
levels. Radionuclides from these 3 series emit alpha, beta, and
gamma radiation and thus pose both external and internal
radiation hazards when found in high concentrations.

Approximately 12,000 cu.yards of ores and slags have been found
on site. Most of this material occurs in piles on the two
forested parcels of land. However, about 2000 cu.yards of
material is contained in thousands of decaying drums and crates
located in the main plant building.

Thorium occurs naturally in soil at a background level of about
1l pCi/g, or about 9 ppm (ref: NCRP 45). Uranium-238 and its
progeny, including Radium-226, occur naturally in soil at a
concentration of 0.6 pCi/g (ref: NCRP 45). Thorium
concentrations in the various ore samples from the site range
from background to 10's of pCi/g. Concentrations in slag,
sludge, and other waste products range from 100's to 1000's of
pCi/g. For comparison, the limit for unrestricted use, or ||
"clean”, soil in New York State Code Rule 38, Table 5 is 500 ppm
source material, or 55 pCi/g Thorium or 180 pCi/g Uranium. The
limit for radium in soil affected by uranium mines and mills is
5 pCi/g from the surface to 15 cm deep and 15 pCi/g below 15
(ref: EPA, 40CFR192 Uranium Mill Tailings Control Act).

Pure thorium is used in metal alloys, as optical coatings on
camera lens, in vacuum tubes, and in arc lamps. It historically
has been thought of as a bulk, low radioactivity material.
"Source material" is a general term referring to thorium or
uranium as metal, ore or bulk material. Any industrial or
educational institution may possess up to 15 lbs of source
material under a general license without regard to specific
licensing or regulatory authority except disposal (Ref: NYS Code
Rule 38 and NYS Sanitary Code Part 16). Also, possession of
ores or products containing less than 500 parts per million
(ppm) source material are exempt from licensing (NYS Code Rule
38).
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The predecessor company to Li Tungsten, Wah Chang Trading
Company, had a NYS Dept. of Labor radioactive materials license
to work with pure thorium and high level thorium ores. About 10
pails and drums of material having thorium series concentrations
in the 10,000 pCi/g range have been found. One drum contained
about 200 lbs of thorium metal. These are likely remnants of
the thorium work which should have been discontinued when the
license was terminated in the early 1970's.

2.0 OBJECTIVES
The objectives of this survey are to:

l. assess the tjbes, quantities, and concentrations of
radionuclides present at the site;

2. identify radiological hazards that may be encountered by
chemical and radiological remediation teams; and

3. identify radiological hazards that may cause exposure to the
general public.

4. identify for subsequent removal and disposal up to 15 drums
material exhibiting elevated radiation levels over 1 mR/hr.

The present project is intended to be an initial screening
survey utilizing survey instruments and approximately 150
soil/process material samples.

3.0 MEASUREMENTS PERFORMED

A map of the site was overlaid with a 25'x25' grid. Gamma
radiation exposure levels were measured using a Nal probe, or
microR meter, at site locations within each section of the grid.
Exposure rates from many radiation sources were investigated and
recorded along with ambient exposure rates. A QGeiger-Mueller
probe in a large area configuration (pancake probe) .was also
used to investigate the many types of sources found. This probe
is sensitive to alpha, beta, and gamma radiation and is more
directional then the microR meter. The pancake probe is useful
to measure specific sources in the presence of other interfering
sources.
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4.0 RESULTS
4.1 EXTERNAL RADIATION SURVEY
Readings from the microR and GM pancake meters are shown in
Appendix A. The microR data is plotted on maps of the plant in
Figures 4.1 through 4.4 as a graphical representation using

cross hatching of grid sections in which elevated gamma
radiation levels were detected.

4.2 WIPE TESTS
The results of wipe samples are shown in Appendix C. Only 2 of
the 274 wipes showed significant removable activity.

4.3 AIR SAMPLES

-Results of 4 air saméles for long-lived alpha activity collected
in the Dice Building are shown below:

Table 4.2 - Airborne Alpha Radioactivity Measurements

Sample# Date Location Gross Alpha Conc.

RAD/A-1 6/27/89 Dice Bldg near < 1.7x10-13 uCi/ml
ore pile

RAD/A-2 6/27/89 Dice Bldg near < 1.8x10-13 uCi/ml
roto kiln

RAD/A-3 6/30/89 Dice Bldg in < 3.8x10-13 uCi/ml

mixing room
RAD/A-4 6/30/89 Dice Bldg in
mixing room

A

2.8x10-13 uCi/ml

NYS Code Rule 38 limit
Public: 2x10-12 uCi/ml Th-nat
Occupational: 6x10-11 uCi/ml Th-nat

Radon-222 and Radon-220 (Thoron) results obtained by the Dept.

of Energy are shown in Table 4.3.

4.4 SOIL/PROCESS MATERIAL SAMPLING

The locations of sample collection are shown in Appendix B. The
results of the samples analysis are shown in Table 4.1.
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An alpha scintillation detector was also used to measure fixed
alpha contamination. However, these measurements were of
limited use because the source of alpha radiation, the ore,
caused self-attenuation of the alpha particles, thus preventing
efficient detection. Significant fixed alpha activity was found
only in a few areas.

Wipe tests were performed on floors and equipment in the
Offices, Laboratory, Wire Plant, and Dice Building to assess
removable alpha and beta contamination. They also proved to be
of limited usefulness because most of the contamination occurred
in the form of low specific activity, ore dust which is not
collected by wipes in sufficient gquantities to be detected.

Radionuclide concentrations in solid material were investigated
by the collection of 152 samples. They included samples of
ores, slag, intermediate materials, pond/swamp sediment, and
soil. Soil samples were collected both within the plant
boundaries and around the perimeter. Normally, 3 samples were
collected from each soil sampling location: surface, 6-12%, and
12-24" deep. In this way, data concerning radionuclide
leaching, migration or burial could be obtained.

The soil and process material samples were analyzed with a gamma
spectroscopy system using a high purity germanium detector.
Gamma rays from Ac-228 were used to determine the Th-232
concentration, that of Th-234 and Pa-234m were used to determine
U-238, and that of Pb-214 and Bi-214 were to determine Ra-226.
Gamma rays from other nuclides in the decay chains were analyzed
but the results are not listed in this report uhless unusual
chain equilibria were found. These analyses are useful not only
to compare radionuclide concentrations with regulatory
guidelines, but also to gain information on the types of
processes and materials that were used at Li Tungsten.

Several air samples were collected and analyzed for long lived

alpha emitters. The Dept. of Energy's Environmental
Measurements Laboratory also conducted thoron (radon-220)
measurements in the main plant building. The purpose of air

sampling and analyses was to assist in establishing appropriate
levels of protection for on-site workers during implementation
of remedial actions at the site.

The survey was performed during the period June to September,
1989.
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SAPLE VT PAR- GRID TH-232¢

SYCRBRUBPEERESREEERRES

(o)L 3
1059 8 0%
108.0 B 62
Ny ¢ L%
1060 ¢ M4
135 ¢ F17
5.0 A S
120 A B
1%.5 A B4
1260 A 3
1100 A F3
1220 A ©
1R5 A 6
1690 A M
146.0 A F9
143.0 A F13
113.5 A K17
245 A L6
1254 ©
195 A K
%5 A L
2.3 A L
191.5 A au
159.5 A Q1
181.5 A oil
145.3 A OM
185.0 A Q4
183.0 A o4
120 & 4
140.0 A BM
1.0 A Bl
1623 A BM
145 4 M
13586 A . M
180 A M
8.7 A o
2040 A C4
1000 A Q@
1005 A Q1
255 A o
1665 A 6
1945 A 6
1635 A @
1600 A @
1.0 A @
1075 & EXM
205 A BN
1625 A £
181.5 A 8%
1375 A 8%
187.0 A 8%

DAUGHTERS
(eCisg)

1.3+ 0.4
1.0+ 0.4
2.5+ 05
§2¢+18
1.6+ 03
7.9+ 0.0
2.6+ 04
68+ 20
47+ 0.0
9.5+ 0.0
9.1 + 0.0
9.5 + 1.6
175.0 + 2.0
128+09
3.7+0.2
0.4+ 19
137.0 + 2.0
54415
8.9+ 1.1
{14 +00
1220.0 + 5.0
3.9+ 09
3.0+ 11
4.0 + 0.0
25+ 04
1.6+ 0.8
2.6 + 0.0
1.2+0.2
5.6+ 4.1
1.7+ 0.2
0.9+ 0.3
2.1+ 1.2
1140 + 2.3
111.0 + 2.0
3.2+ 05
44+ 03
L7+ 1.4
3.2+08
22+ 0.0
22+10
09 +1.0
2.4 + 0.2
18+ 04
8.3+ 1.4
1.6+04
6.9+ 0.4
3.0+10
2.2+ 07
2.4+ 0.0
41+907

U238 ¢
DAUGHTERS
(pCizg)

{1.5 + 0.0
2.1 +- 0.0
3.0+ 0.0
19.6 + 3.7
1.7 + 0.0
156+ 00
3.3+ 0.0
54.0 + 5.6
8.2+ 0.0
{98 + 0.0
9%.0 + 0.0
(2.7+0.0
{900 + 0.0
85+ 29
3.4 +00
(RH+ 0.0
{273+~ 0.0
6.2 + 0.0
{8.6 + 0.0
49+ 0.0
{144.0 + 0.0
3.6 + 0.0
(6.2 + 0.0
4.24+0.0
(3.6 + 0.0
4.6+ 0.0
43412
{16+ 00
W4 +00
(1.1 += 0.0
1.2+ 0.0
3.2+ 43
14.0 + 9.0
103.0 +~ 8.0
{34+ 0.0
S+ 0.0
6.0 + 0.0
3.6 + 0.0
2.9 + 0.0
10.6 + 2.8
{13.3+ 0.0
2.1 + 0.0
(2.0 + 0.0
{15.0 + 0.0
1.5 + 0.0
3.2+ 0.0
5.1+ 0.0
(6.4 + 0.0
(7.0 +~ 0.0
6.0 + 0.0

Table 4.1 W o‘c 2%
L} TUNGSTEN SOIL / PROCESS MATERIAL
ANLYSES
N-226 CPN R/hr  SAMPLE DESCRIPTION
READING
(eCizg)
0.6 + 0.2 0 10 POND SEDIMENT N SIDE OF POND
0.6 + 0.1 & 20 POND SEDIMENT - € SIDE OF POND
1.1+0.2 0 10 POND SEDIMENT - S SIDE OF POND NEAR OIL TANK
64405 60 14 POND SEDDENT - € SIDE OF POND NEAR OIL TANK
10+0.1 60 10  POND SEDIMENT - € OF DICKSON, RUNOFF FRON LANDFILL
25+03 200 22 BULAK ORE SPILLED - N CORNER
24+0.2 100 22 BRONN ORE - W CORNER
6.0 +- 1.0 1000 900  BLACK ORE - M CORNER
3.2+ 03 100 20 GRAY ORE - Ni CORNER
{23+ 0.0 100 30 LY. BROMN POMDER - NEAR MEST DICE
21+09 600 25  DK. BROWN GRANULAR - NEAR MEST DICE
D9+ 08 600 20  GRAY BROMN POMDER - NEAR WEST OICE
599+ 1.1 4000 1400  LARGE SLAG BOULDER - N4 CORMER
87+ 04 00 60 K. GRAY STONE/GRANULAR
30+01 00 20 RED/BROWN IN CRATE
Q24 +00 1000 100  GRAY/BROMNAMITE IN CRATE PO163 08 - DICE
5.0+ 0.0 1500 150  GRAY CHUNKS IN PILE - DICE
634+ 04 150 20 GRAY POMDER ORUN 027 - DICE KILN BAY
6.0 + 0.4 100 4  SULACK FLOOR DIRT - UEST DICE
{1.1 + 0.0 0 20 BLAK METALLIC FINES F3 - DICE
R1+12 10000 1400  GRAY SLAG ROCKS IN DRUM IN FENCE AREA - DICE
1.7+03 200 200 SOTL AT BULXHEAD DICE LOADING DOCK - SURFACE
(1.6 +~ 0.0 300 300 SOIL AT BULXHEAD DICE LOADING DOCX - 6°
1.1+ 03 0 60 SOIL AT BUUEA DICE LOADING 0OCX - 12°
1.7+ 0.1 6 8  DRAIN IN ALLEYWAY - DICE
14+ 0.2 60 6 SOIL AT BULKEAD AT EAST BLDG - SURFACE
(1.6 + 0.0 80 10  SOIL AT BULGEAD AT EAST BLDG - 12°
0.6 +~ 0.1 60 10  SOIL AT BULKHEAD AT EAST ALDG - 2¢°
1.8+ 0.6 60 10 SOIL NEAR FRONT GATE INSIDE FENCE - SURFACE
04+ 0.1 60 10 SOIL NEAR FRONT GATE INSIDE FENCE - 12°
0.5+ 0.1 6 10 SOIL MEAR FROMT GATE DISIDE FENCE - A°
10.2 + 0.5 1300 400  SOIL AT HOT SPOT UNDER NORTH FENCE - SURFACE
104.0 +~ 1.4 3000 600 SOIL AT HOT SPOT UNDER NORTM FENCE - 6°
1090+1.4 0 200 SOIL AT HOT SPOT UNDER NORTH FENCE - 15°
1.6+ 0.1 800 120  SOIL AT UTILITY POLE NEAR POOL - SURFCE
19+0.1 800 120  SOIL AT UTILITY POLE NEAR POOL - 6°
2.1+ 0.0 60 10  SOIL AT BULKCEAD SV CORMER - SURFACE
2.0+ 0.0 60 10 SOIL AT BULICEAD SU OORNER - 6'
(1.6 + 0.0 60 10  SOIL AT BULXHEAD SW CORNER - 12° HIT SOLID
13404 0 50 SOIL AT GEST FENCE - SURFACE
13+ 0.0 80 70  SOIL AT WEST FENCE - 4° HIT CONCRETE
1.3+0.1 @ 10 SOIL AT BULKEAD LOWNGE - SURFACE
0.7 + 0.2 60 20 SOIL AT BULIGEAD LOUNEE - 12°
35+03 ¢ 20 SOIL AT BULIGEAD LOUNGE - A4°
0.7 + 0.1 6 15  SOIL BEMIND NIRE DEPT. SOUTH - SURFACE
18+0.2 60 20 SOIL BEHDD WIRE OEPT. SOUTH - 12°
1.0+ 0.0 ¢ 40 SOIL BEMDD WIRE DEPT. SOUTH - 4°
(1.5 + 0.0 6 10  SOIL BEHDND WIRE OEPT. NORTH - SURFACE
13+ 04 60 20 SOIL BEMIND WIRE DEPT. NORTH - ¢°
14+02 ¢ 20 SOIL BEMIND WIRE DEPT. NORTH - 12*

4e

Wak - A
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15+ 1.1
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13+ 0.5
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3.6+ 0.3
2.6+ 04
60+ 0.5
Q4+13
39+ 0.7
4.5+ 0.0
2.1 + 09
22+ 058
8.7+ 1.4
3.3+ 0.0
1.7+ 1.0
35+09
6.0+ 1.4
49+ 1.2
26+ 0.9
34+08
(1.6 + 0.0
2.2+ 05
1.2+ 0.7
1.2+ 0.7
16,2+ 1.1
1.4+ 0.4
1.0+ 0.4
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1.5+ 0.3
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18+ 0.8
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3.1+06
33¢+13
6.0+ 1.2
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1.9+ 0.0
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{6.5 + 0.0
3.4+ 0.0
3.3+ 0.0
{5.8 + 0.0
{142.0 + 0.0
{20.0 + 0.0
6.0 +- 0.0
{21.6 + 0.0
272+ 13
18.4 ¢33
3.3+ 0.0
4.2+0.0
2.2+ 0.0
2.2+ 0.0
(3.6 + 0.0
2.4 + 0.0
2.7 + 0.0
2.8 + 0.0
(2.0 +~ 0.0
19.2+ 1.6
6.2+ 0.0
3.2+ 0.0
(5.0 + 0.0
H.7+49
7.7 + 0.0
46+20
187.0 + 5.0
29+ 0.0
{12.5 + 0.0
3.2+ 00
6.8 ¢+ 0.0
(5.2 + 0.0
66423
2.6 + 3.5
8.9+ 0.0
55+ 19
2.2+ 0.0
2.0 + 0.0
{19+ 0.0
2.0 + 0.0
X9+ 36
3.1 + 0.0
(1.3 + 0.0
2.6 + 0.0
{13+ 0.0
2.2+ 00
1.0 + 0.0
{5.5 + 0.0
(1.9 + 0.0
(1.0 +- 0.0
3.4+ 0.0
6.9 + 0.0
9.0 + 0.0
(5.3 + 0.0
{0.8 + 0.0
1.1+ 00
(3.1 + 0.0
{3.8 + 0.0

1.7+ 0.1 40
0.9 + ¢.0 &0
1.0 + 0.1 60
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28+ 0.0
0.6 + 0.2
1410 + 0.5
10.9 + 0.2
1.2+ 0.1
1.2 + 0.1
1.4+0.1
1.0+ 0.1
1.7+ 0.1
0.8+ 0.1
10+ 0.1
0.9+ 0.1
1.0 +~ 4.1
2.0+ 0.1
1.8+ 0.1
2.9+ 0.2
RAr08
2.6+ 0.2
28 +03
1100 + 7.0
1.2+03
1.5+ 0.5
1.1+ 0.4
1.3+ 0.3
2.1 + 0.0
4.7+ 04
2.4+ 0.6
31 +03
3.2+ 05
0.4 +- 0.0
1.3+ 0.1
1.2+ 0.1
0.9+ 0.1
$5.3+02
0.6 + 0.1
0.7+ 0.1
0.7+ 0.1
0.6 + 0.1
0.6 + 0.1
0.6+ 0.1
{1.5 + 0.0
0.4+ 0.1
0.5+ 0.1
1.3+ 0.0
18+03
1.6 +0.5
1.4+0.2
0.7+ 0.
0.5 + 0.1
0.6 + 0.2
©.7+00
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SOIL BEMIND LAB MNEAR SUMP - SURFICE
SOIL GEHIND LAB NEAR SUP - 12°

SOIL BENDND LAB NEAR SUP - 24°

SOIL FROM BRICK SUP BENDN LAB

YARD DIRT UNDER OUTDR STAIR AT WIRE DEPT

1° ASPHLT @ STAIR VIRE OEPT 4500 OPH/100S0CH ALPHA
YARD DIRT UNDER TANK BETMEEN EAST BLD6 & WIRE OEPT
DIRT/SAND AT EAST FENCE NEAR LILOO

SOIL SENIND LAB AT END OF PORCH

GRAY PONDER FROM SCOOP ELEVATOR WIRE YARD
SOIL SE CORNER - SURFACE

SOIL SE CORMER - 6 (UNDERGRD WATER)

SOIL SE CORNER - 12° (UNDERGRD WATER)

SOIL § SIDE - SURFACE (VET AREA)

SOIL S SIDE - 6* (MET AREA)

SOIL, S SIDE - 12° (VET AREA)

SOIL SU CORMER - SURFACE

SOIL SH CORMER - 6°

SOIL S¥ CORNER - 12°

BLACK PILE AT 2 0°C

SOIL BEHIND RAD/SI8 PILE - SURFACE

SOIL BEHDD RAD/S38 PILE - 6°

SOIL BEMTND RAD/S38 PILE - 12°

SOIL BETVEEN DROP OFF & POND - SURFACE
SOIL BETWEEN OROP OFF & POND - 6°

SOIL BETMEEN DROP OFF & POND - 12°
BLACX PILE AT 3 0°C

GRAY PILE AT 4 0°C

GRAY SHALE-LIXE PILE AT 5 0°C

SOIL IN CENTER OF RING OF PILES - SURFACE
SOIL IN CENTER OF RIMG OF PILES - 12°

SOIL IN CENTER OF RING OF PILES - 20°
GRAY PILE AT 12 0°C '
SOIL BEHDNO PILES AT 11 0°C - SURFACE
SOIL BEMDND PILES AT 11 0°C - 12°

SOIL BEMIND PILES AT 11 0°C - 4°

PILE OF SOTL AT 9 0°C

SOIL BEMIND PILES AT 9 0°C - SURFACE

SOIL BEMIND PILES AT 9 0°C - 6°

SOIL BEHDD PILES AT 9 0°C - 12°

SOIL FROM HOT SPOT AT 11 0°C

SOTL FROM Nd CORMER - SURFICE

SOIL FROM M9 CORMER - 12°

SOIL FRON MY CORNER - 4*

SOIL FROM NE CORNER - SURFACE

SOIL FRON ME CORMER - 12°

SOIL FROM ME CORMER - 2¢°

SOIL FROM NE CORMER OUTSD FBXCE - SURFACE
SOIL FROM M CORMER OUTSD FENCE - 12°
SOIL FROM NE CORMER OUTSD FENCE - 24°

SOIL BETMEEN EAST & LOUNGE BLOGS - SURFACE
SOIL BETMEEN EAST & LOUNGE BLDGS - 12°
SOIL BETWEEN EAST & LOUNGE BLDGS ~ 24°
SOIL FRON RUNOFF N CORNER OUTSD FENCE - SURFACE
SOIL FROM RUNOFF N CORMER OUTSD FEXCE - 12°
SOIL FROM RUNOFF N CORMER OUTSD FENCE - 24°
SOIL BY SE FENCE AT UNDGRD OIL PIPE - SURFACE
SOIL BY SE FENCE AT UNDGRD OIL PIPE - 12°
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SOIL BY SE FENCE AT UNDGRD OL PIPE - 24°

SOIL BY E FENCE AT GATE E OF DICKSON - SURFACE
SOIL BY E FENCE AT GATE E OF DICKSON - 12°
SOIL BY € FENCE AT GATE E OF DICKSON - 24*
SOIL BY E FENCE AT BENDOW GATE - SURFACE

SOIL BY E FEMCE AT BENBON GATE - 12°

SOIL BY E FENCE AT BENBOW GATE - 24°

SOIL ME CORNER - SURFACE

SOIL §E CORNER - 12°

SOIL i CORNER OUTSD FENCE - SURFACE

SOIL M CORNER OUTSD FENCE - 12°

SOIL M CORNER OUTSO FENCE - 4*

SOIL IN OIL TANK BASIN - SURFACE

SOIL IN OIL TANK BaSIN (OLLY) - 4°

SOIL FROM HOT SPOT ON OIL BASIN BERM - SURFACE
SOIL FROM HOT SPOT ON OIL BASIN BERN - 12
SOIL FRON HOT SPOT ON OIL BASIN BERM - 24*
SOIL FROM HOT SPOT IN FOREST N OF OJCKSON-SURFACE
SOIL FROM HOT SPOT IN FOREST N OF DICKSON - 6°
SOIL FROM HOT SPOT IN FOREST N OF DICKSON - 12°
SOIL FROM SANDY SPOT N OF DICKSON -SURFACE
SOIL FROM SANDY SPOT M OF DICKSOM - 12°

SOIL FROM SANDY SPOT N OF DICKSOM - 24°

SOIL FROM LANDFILL RUNOFF MEAR SPHERE - SURFACE
SOIL FROM LANDFILL RUNOFF JNEAR SPHERE - ¢°
SOIL FRON LANDFTLL RUNOFF NEAR SPHERE - 12°
SOIL FROM SPRING S OF LANDFTLL

SLAG ROCKS FROM LANDFILL S OF PROPANE TANK
SAD FROM LADFILL S OF PROPANE TANK
MATERIAL FRON LANDFTLL AT FENCE NEAR PROPANE TX
BLACK PILE IN LANDFILL E OF PROPANE TANK
BROMN PILE IN LANDFTLL N (F PROPNE TANK

SLAG ROCKS FROM LONG PILE NE OF PROPANE TANK
MATERIAL FROM LANDFTLL IN GRLY E OF PROPANE TANK
SOIL FRY RUNOFF BETMEEN LAMDFILL & DICKSON LAE
SOIL FROM LANDFILL RUNOFF MEAR LOMER POMD - SURFAC
SOIL FROM MID-SE CORMER

SOIL FROM ¥ SIDE AT FENCE

SOIL FROM MUD POOL S OF WAREMOUSE

SOIL FROM 20 MUD POOL S OF WAREMOUSE

SPILLED BLACK ORE S OF MAREHOUSE

SOIL FROM OIL TANK BERM S OF WAREMSE, W OF TANK
SOIL FROM OIL TANK BERM, SW OF TANK

SOIL FROM SY CORNER POND RUNOFF INSIDE FENCE
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TABLE 4.3

LI TUNGSTEN CO., DICE BUILDING
RADON/THORON PROGENY AIRBORNE CONCENTRATIONS

TIME LOCATION RADON/THORON AIRBORNE CONCENTRATIONS WORKING
Po-218 Pb-214 Bi-214 Pb-212 Bi-212 LEVEL(WL)
Bq/m3 GRAB* INTEGRATING**
(pCi/1)
8/29/89 East Dice 36.6 8.1 7.4 65.6  11.7 0.23 0.33
10:54 am (1.0) (0.22) (0.2) (1.8) (0.32)
8/29/89 West Dice 39.9  32.7 27.2 18.2 9.95 0.07
11:39 am (1.1) (0.88) (.74) (.49) (.27)
8/29/89 Central Dice 39.6  32.2 20.2 14.0 3.0 0.06  0.09
12:20 pm (1.1) (.87) (.55) (.38) (.08)
8/29/89 Outside 1.72 1.3 1.1 0.01  0.03 4.0E-04
1:00 pm Entrance (.05) (.04) (.03) (.0003) (.0008)

* Grab filter sample -- Sampling time 30 minutes; Total WL (Rn-222 and Rn-220 progeny)
** Alpha Prism Integrating Monitor -- Sempling time 16.5 hours; Thoron WL (Rn-220 progeny)

Applicable limits for non-occupational exposure:

111 Bgq/m3 (3 pCi/l) Rn-222 and progeny (NYS

370 Bq/m3 (10 pCi/l) Rn-220 and progeny

148 Bq/m3 (4 pCi/l) Rn-222 and progeny

CR 38)

(NYS CR 38)

(EPA guidline)

The data in this table were provided by the US Dept. of Energy,
Environmental Measurements Laboratory.
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5.0 DISCUSSION
5.1 EXTERNAL RADIATION LEVELS

Some materials and equipment have been found to cause gamma
radiation levels of 1 to 3 mR/hr @ 1 cm and beta-gamma radiation
levels estimated to be up to 65 mR/hr. Radiation levels drop
off rapidly as one moves a few feet from a source. Ambient,
whole body, gamma radiation fields range from 0.01 mR/hr to
0.03 mR/hr.

Eight specific locations were found to have gamma radiation
levels significantly higher than other areas of the plant.
These sources emitted gamma radiation levels greater than 1
mR/hr and beta-gamma levels greater than 3 mR/hr. One
additional area exhibited elevated gamma levels beyond the
property line. These 9 areas of concern are described below:

l. parcel A, grid A4: in yard area near north fence, large slag
rocks ("1 meter in diameter) reading 1.4 mR/hr gamma, 10,000 cpm
(approx. 3 mR/hr) beta-gamma, 175 pCi/g Th-232, and 60 pCi/g Ra-
226; Gamma exposure through fence (property boundary on Herb
Hill Road) is 160 uR/hr, dropping to background levels in the
Street.

2, parcel A, grid Q9 and Lll: in Dice Bldg., 1-30 gal. drum and
6 two-gallon pails reading > 3 mR/hr gamma and 12,000 cpm
(approx. 3.5 mR/hr) beta-gamma; (remediated)

3. parcel A, grid I17: in Dice Bldg., 1 three-gallon pail and 2
small furnaces (1'x1'x2') reading > 3 mR/hr gamma and 100,000
cpm (approx. 30 mR/hr) beta-gamma; (remediated)

4, parcel A, grid D30: in Wire Plant, 2 two-gallon pails and
other bagged materials in a yellow radwaste box reading > 3
mR/hr gamma; (remediated)

5. parcel A, grid F28: in Wire Plant, a 30 gallon drum
containing about 200 lbs of thorium metal chunks reading 65
mR/hr beta-gamma and 66,000 pCi/g Th-232 (ref: EPA analysis);
and a furnace (3'x2'x2') reading 50,000 cpm (approx. 15 mR/hr)
beta-gamma; (remediated)

6. parcel B, grid J19: in heavily vegetated area, corroded 55-
gallon drum containing soil, reading > 3 mR/hr gamma and 40,000
cpm (approx. 12 mR/hr) beta-gamma; (remediated)

7. parcel C, grid H2: filled area on north portion, pile
(approx 25'x 6' x 3' high) of small slag rocks reading 1.4 mR/hr
gamma, 10,000 cpm (approx. 3 mR/hr) beta-gamma, 283 pCi/g Th-
232, 256 pCi/g U-238, and 192 pCi/g Ra-226;
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8. parcel C, grid J13-14: approx. 2000 sq.ft., heavily vegetated
area north of Dickson Warehouse: soil contaminated with
suspected pure thorium, reading 3 mR/hr gamma, 15,000 cpm
(approx. 4.5 mR/hr) beta-gamma, 948 pCi/g Th-232, and no
detectable U-238 or Ra-226;

9. Under north fence, parcel A, grid A8: contaminated soil under
controlled area fence approx. 45' long x 4' wide, reading 0.7
mR/hr gamma, 300 cpm beta-gamma, 114 pCi/g Th-232, 144 pCi/g U-
238, and 104 pCi/g Ra-226. Radiation levels on uncontrolled
side of fence: 300 uR/hr at ground surface, dropping to
background levels in the street. '

5.2. SURFACE CONTAMINATION

Spilled ore and slag are not considered surface contamination
because the radionuclides are trapped within the ore matrix and
do not adhere to the surface on which the ore is located.
Radionuclide concentrations in the ore and most slags are too
low to be detected in quantities collected by wipe tests. Alpha
scintillation measurements and wipe tests of surfaces covered
with ore dust have not shown any significant radiocactivity. The
higher level slag rocks and intermediate process materials do
show detectable alpha radiation emitted from their surfaces,
however, the alpha levels are low relative to the beta-gamma
levels emitted.

Only a few areas of the tungsten processing plants showed true
surface contamination. Some steel vats in the mixing room of
the Dice Building and 1 empty steel tank near the east building
with an open inspection port showed total alpha contamination
levels of 4000 to 8000 dpm/100 sq cm. Beta-gamma contamination ,
of these surfaces were approximately 1.5 to 2 mR/hr at 1 cm.
Contamination of these steel surfaces may have occurred from
contact with the various radioactive elements while dissolved in
the various acidic or basic solutions used in the tungsten
refining process. Many other tanks and vats exhibiting elevated
levels of gamma radiation may also prove to have internal
surface contamination, however, gaining internal access to test
all such items was not possible during this survey due to the
presence of unknown and potentially hazardous chemicals.

More surface contamination of floors and equipment was expected
in the laboratory and wire plant because about 200 1lbs of
thorium metal, a thorium process furnace, and thorium
contaminated asphalt were found in and around the area. Only 2
wipe samples out of 274 showed any significant alpha
contamination.
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5.3 ASSESSMENT OF AIRBORNE RADIONUCLIDES

The four air samples collected in the Dice Building for long-
lived radionuclides showed no detectable activity. This is
expected because there were no machinery, furnaces or other
processes operating that would have caused contaminated
materials to become airborne.

Radon, an inert gas, will emanate from a stationary pile of
radium bearing material even when no mechanical disturbance is
occurring. Thus, easily detectable radon levels were found in
the Dice Building where most of the ore is stored. .

The Radon-220 and 222 daughter concentrations measured by the
Dept. of Energy in the Dice Building were relatively low. The
highest radon-220 (thoron) daughter concentration found was 1.8
pCi/l (as compared to NYS CR 38 limit of 10 pCi/l for the
general public). The highest radon-222 daughter concentration
found was 1.1 pCi/l (as compared to NYS CR 38 limit of 3 pCi/l
and EPA guideline of 4 pCi/]l for the general public).

5.4 RADIOACTIVITY IN SOIL AND PROCESS MATERIALS
5.1.1 Process Materials

There are many different types of ores, intermediate process
materials, and waste products present at Li Tungsten. Their
colors, densities, and grain size vary widely as can be seen in
their descriptions in Table 4.1. These materials (ores,
intermediate process materials and waste products) are
identified as such from visual observations of containers,
labels and their proximity to various types of process
equipment.

Ores and intermediate process materials (samples 1-7, 9-15, and
34) stored in and around the Dice Building average 23 pCi/g
thorium-232, 27 pCi/g uranium-238, and 21 pCi/g radium-226.
Typical concentrations in raw, unprocessed ore are about 10
PCi/g for all thorium and uranium chain nuclides.

Materials thought to be waste products are present on all .three
parcels. They occur in piles seemingly discarded in out-of-the-
way locations. They vary widely in consistency from brown and
black powders to hard rocks of slag ranging from a few inches to
several feet in diameter. Radionuclide concentrations range
from background to over 1000 pCi/g thorium in these materials.
Radionuclide concentrations in the waste products are generally
greater than those in raw ore because as the tungsten is
removed, the mass of the remaining material decreases thus
concentrating the radionuclides. Other physical and chemical
processes during tungsten refining cause further concentration
of certain minerals and radionuclides to very high levels (i.e.,
> 1000 pCi/g) in selected waste products (see next section).
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About 15 to 20 large slag rocks, 3' in diameter, were found on
parcel A, having a concentrations of 175 pCi/g Th-232 and 59.9
pCi/g Ra-226.

5.1.2 Chain Equilibria

Samples of unprocessed ore showed both thorium and uranium chain
equilibria, i.e., daughter radionuclides were found in
approximately egual concentrations to that of the parent
radionuclides. Samples of intermediate process materials and
waste products showed highly disturbed uranium chain equilibria
and slightly disturbed thorium chain equilibria. Uranium chain
disequilibrium occurs because of the dissimilar physical
properties of uranium and radium, e.g., radium (a calcium
analog) will £float to the surface of a furnace melt with the
slag. The uranium, having a density equivalent to tungsten
(19.3 g/cc), will sink to the bottom. Other such separations
are likely in the various chemical ore digestion processes that
may have been performed at Li Tungsten. Uranium chain
disequilibrium will remain for thousands of years because of the
long half-lives of the radionuclides.

Thorium chain equilibrium also will be disturbed by physical and
chemical processes, however, equilibrium will be restored within
60 years or less because of the relatively short half-lives of
the thorium daughter nuclides. Most process material samples at
Li Tungsten show thorium chain nuclides to be near equilibrium
probably because they are relatively old materials (20-30 yrs).

All process materials showed detectable levels of both uranium
and thorium chain nuclides. However, some so0il and asphalt
samples showed thorium only. This contamination has probably
resulted from purification and processing of thorium metals
and/or solutions not related to the tungsten process. As
discussed above, after thorium purification, the daughter
nuclides will grow in~to equilibrium over a 60 year period.
Thus, the age of a batch of pure thorium metal, or contamination
resulting from such, can be estimated from the ratio of the
daughters to the parent.

5.1.3 Soil

Soils tested around the perimeter of the plant contained
radionuclides within normal background concentrations except for
sample location 21, grid A8, parcel A. At this location, waste
appears to have been buried or spilled along a 45' section of
the fence next to Herb Hill Road. Because some of the
contaminated soil appears to be outside of the fence, this area
is of some concern. However, the contamination seems to covered
by a layer of lower level radioactivity soil and sod which
should prevent its spread until remediation is performed.
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The soil around .sample location #17 at the end of the Dice
Building loading dock at the bulkhead, showed a general gamma
radiation level of 300 uR/hr but near background radionuclide
concentrations. The source or volume of contaminated soil may
have been relatively small and thus was missed when the soil
samples were collected.

One area of highly contaminated soil was found in the heavily
vegetated area, north of Dickson Warehouse (sample location #
62). This area is cluttered with heavy debris such as concrete
slabs, rusted drums, and piles of soil, wood, and rocks. Sample
62A (948 pCi/g thorium) consisted of rich, forest humus, not
rocky slag as would be expected from observation of other hot
spots. No U-238 or Ra-226 were detected in these samples.
These facts indicate that a highly concentrated thorium powder
or liquid were deposited there. Th-232 daughters were in about
75% equilibrium indicating that the age of the contaminant is
about 30-40 years. -This age range is also supported by the
presence of trees growing from the contaminated area that are
about a foot in diameter.

5.1.4 Contaminated Asphalt

Another location where concentrated thorium was thought to have
been spilled is on an asphalted area between the wire
department and the East Building (Sample locations 30, 31 and
32). Fixed alpha levels on the asphalt were about 4500 dpm/100
sq cm and gamma levels about 400 uR/hr at 1 ecm. No U-238 or Ra-
226 were detected in the samples. The surface of the asphalt
was mostly free of ore dust.

5.1.5 Potential for Radionuclide Migration

Three pond, or swampy, areas exist on the site from which five
sediment samples were collected. Samples Pl (parcel B, grid
D24) and P2 (parcel B, grid G26) did not exhibit elevated levels
of radionuclides. The presence of contaminated soil and waste
piles uphill and adjacent to the pond suggests that there is
very limited contaminant migration away from the piles. A
similar situation exists at the filled area on the north portion
of parcel C. While a large quantity of contaminated materials
exist there, samples collected from run-off swales (sample 73,
grid L2; sample 72, grid H4; sample 64, grid G1l0) and a
downhill pond (sample P5, parcel C, grid Fl7) showed background
levels of radionuclides.

Sediment samples P3 (grid L35) and P4 (grid P34,35) from the
pond near the large oil tank on parcel C did should slightly
elevated concentrations. Soil samples 84 (parcel C, grid K3i7)
and 54 (parcel C, grid K38) from the run-off swale southwest of
the pond, indicate that radionuclides were not being
significantly transported from the site via surface water
run-off.
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5.1.6 Materials in Large Tanks

Several large tanks (5000 - 20,000 gallon cap.) emit gamma
radiation levels of 30 to 100 uR/hr. They include tank numbers:
231, 232, 233, 1334 (empty), L138, 287, K4, KS, K6, K7, K8, and
K9. Some are constructed of wood, others of steel. These
readings indicate that contaminated liquid, contaminated sludge,
or contaminated interior walls are present within the tank.
Other tanks in the East Dice and West Dice Buildings may also
emit elevated levels of gamma radiation, however, higher levels
of gamma radiation from nearby piles of solid process materials
may have masked radiation emitted from the tanks.

Samples of the liquid contents of many tanks were collected by
Direct Environmental, 1Inc, in November, 1989. Gamma
spectroscopic analyses show very low radionuclide concentrations
(see Appendix D). The three outdoor, wooden tanks (231, 232 and
233 on parcel A, grid 24-1,J,K), reading 80-100 uR/hr, are
filled with what appears to be clean rainwater. Thus, the walls
themselves must be the source of the radiation. Tank # 1334
(parcel A, grid 24N), an empty steel tank with an open port,
had slightly contaminated internal walls reading about 1000 cpm
on the GM pancake probe and 1600 dpm/100 sg.cm. total alpha.
Sludge samples from the tanks have not be studied at this time.
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SITE INSPECTION REPORT: LEVELII
PART I: SITE INFORMATION
1. Site Name/Alias Li Tungsterv/ LI Tungsten/ Wah Chang Smelting and Refining Company of
America Inc/Wah Chang Teledyne Inc./National Reconditioning Compan
Street 63 Herb Hill Road
City _Glen Cove State_New York Zip_11542
2. County_Nassau County Code_059 Cong. Dist._3
3 EPA ID No._NYD986882660
4. Block No. _21A and 31G Lot Nos. _21-A-14, 15, 16-1, 16-2, 142, 431
495, 544, 545; 31-G-31}
5. Latitude__40°51°36" N Longitude _73°38'25" W
USGS Quad._Sea Cliff, New York
6. Owner_Glen Cove Development Company Tel.No._Unavailable
Street_34 Market Street
City_Baltimore State_Maryland Zip_21202
7. Operator Li Tungsten Tel. No.(516) 676-1313
Street_63 Herb Hill Road
City_Glen Cove State_New York Zip_11542
8. Type of Ownership '
(] Private [ Federal [J State
O County O Municipal O Unknown [0 Other _NA
9. Owner/Operator Notification on File
[ RCRA 3001 Date _NA {3 CERCLA 103¢ Date _NA
(X} None O Unknown
10. PermitInformation .
Permit Permit No. Date Issued Expiration Date Comments
. Cooling Water
SPDES NYD008249 Unknown 1987 Discharge
License to
store,
transport, and
deliver
Radiation Source radioactive
Material License 743-0464 3/19/64 Cancelled 1971 compounds
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13.

(a) Waste Sources
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Air Discharges
from smelting

Air Permit Unknown Unknown : Unknown operation
Site Status

O Active (X] Inactive ‘ [ Unknown

Years of Operation_1941 to __June 1985

Identify the types of waste sources (e.g., landfill, surface impoundment, piles, stained soil,
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many
waste unit numbers as needed to identify all waste sources on site.

Waste UnitNo. - Waste Unit Type Facility Name for Unit

1 Drums 55- and 30-Gallon Drums

2 Piles Waste Piles /Mounds

3 Crates Wooden Crates

4 Tanks Tanks

5 Surface impoundments Mud Pond/Mud Holes/Oil Recovery
Sumps

6 Landfill Landfill

Stained Soil Stained Sail
8 Buried Surface Impoundment 500,000-Gallon Fuel Oil Tan't

{b) Other Areas of Concern

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify
their locations on site.

There are five other areas or items of concern at this site. First, there is a radiation hazard. The
facility smelted monazite sand and tungsten ore (scheelite/wolframite), which contain
naturally radioactive thorium-, uranium-, and radium-bearing compounds, to produce
tungsten carbide powder and other tungsten-containing products. In addition, commercially
prepared thorium oxide, thorium nitrate, and uranium {uranyl) acetate were used during ore
processing. These radioactive compounds are present in the crates, piles, drums, and landfill
areas on the site in various concentrations. A previous radiation survey of the facility
conducted by Enviropact Services in 1988 determined gross alpha radiation of three samples of
unknown media from various waste containers to range from 64 to 251 nanocuries per gram
nCi/g). Another survey, condu NDL Organization in 1989 for the entire site
detected various levels of radiation, with the highest level detected at 1,000 picocuries per
gram (pCi/q) in tungsten waste products. Background radiation levels in soil for New York
State are 55 pCi/g for thorium and 180 pCi/g for uranium. Some of the large process solution
vats and equipment in the facility are also radioactive. Soil by the fence along the southern
boundary of Herb Hill Road is also radioactive, with levels of 160 microRoentgen per hour
{uR/hr) to 300 uR/hr from material either on the other side of the fence or buried below the
fence (Ref. Nos. 2,3, 13, 29,33, 37). -
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The second area of concern is the Dice and East Buildings. Both buildings contain many crates
and stacks of 55-gallon drums and wooden barrels of raw and reprocessed ore material.
Rainwater has floodad both of these buildings to a depth of approximately 1 foot; this water
may also contain dissolved heavy metals and be slightly radioactive from contact with the ore
material (Ref. Nos. 4, 13, 31, 34, 35,37, 49, 51, S2).

The third item of concern is asbestos. This material is found in siding shingles, roofing tiles,
tank covers, and pipe wrapping. All of these items are in a state of decay and pieces of
asbestos-containing materials have been found on the ground (Ref. Nos. 4, 13, 25, 26, 48, 52).

The fourth item of concern is the empty 55- and 30-gallon drums. Many of these drums are

found scattered in disordered. piles and stacks throughout the site; some of these drums,

though empty, may be radioactive and create both a chemical and physical hazard on the site
(Ref. No. 25).

The fifth and last area of concern is the Glen Cove Landfill, located on the south side of Garvies
Point Road near_the Li Tungsten facility. Acgording to the City Historian for Glen Cove, this
area (Section 21, Block 259, Lot 1) served as a municipal {andfill and may have received waste
ore and other waste materials from the Li Tungsten facility. Analyses of soil samples collected
from this area by the Nassau County Department of Health revealed above background levels
of radiation. The construction of a condominiym project was halted due to the discovery of
radiation and hazardous waste in the area. This area should be inspected and sampled for

radioactive and other hazardous waste {Ref. Nos. 30, 36).

Information available from

Contact__Amy Brochu Agency_U.S. EPA Tel. No._{201) 906-6802
Preparer_Steven Okulewicz Agency_NUS Corp. Reqgion2 FIT Date__Sept. 28, 1990
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PART iI: WASTE SOURCE INFORMATION ‘

Drums

There are 3,850 55-gallon drums and 4,333 30-gallon drums on site that contain solid, siudge, and
liquid materials; some drums contain raw and processed tungsten ores and residues. The total
number of drums containing solid waste is 8,052; another 131 drums contain liquids. The total
capacity of these drums is approximately 341,740 gallons. The majority of the drums on site are
known to contain radioactive ores and residues including uranium, thorium, radium, organics such as
carbon tetrachloride, perchloroethylene. and PCBs, and inorganic materials which include lead,
tungsten, ch'romium, cadmium, arsenic, copper, nickel, zinc, barium, hydrochloric acid, hydrofluoric
acid, nitric acid, and cyanide. The drums are scattered around the site and some are clustered in
severa! buildings. Some are suspected to be buried within the landfill area, while others are stacked
within or around the Diée Building, the Dickson Warehouse, the north and south sides of the Carbide
Building, and at the southern corner of Herb Hill Road and Garvies Point Road. Some of these drums
are overstacked, some have toppled, some are badly corroded, and some are leaking their contents
upon the ground either within or around many of the buildings on site. The condition of the drums
suspected to buried within the landfill area is unknown (Ref. Nos. 2, 4, 22, 26, 49, 50, 52). Figures |
and 2 provide a site location map and a site map, respectively. Figure 3 provides a monitoring well

location map.
Waste Piles

There are nine waste piles located on the site. Seven black and grey waste piles are located around
the natural pond in the landfill area between Herb Hill Road and The Place. One mound of waste is
located behind and to the west of the Reduction Building and another waste pile is located north of
the Dickson Warehouse. All of these piles are uncovered and there is no containment. The total
volume of these piles is estimated to be greater than 325 yds’; the quantity of hazardous waste
within these piles is unknown. The physical states of the waste within these piles are solids, powders,
and sludges. The specific substances known to be present in these piles are the ores and residues of
tungsten processing. These substances include lead, chromium, barium, copper, zin¢, arsenic,
cadmium, nickel, uranium, radium, thorium, and cyanide. All of the piles are known to contain
radioactive compounds of uraniur;\, thorium, and radium. The piles adjacent to the Dickson
Warehouse and to the west of the Reduction Building have been roped off and marked with placards
that indicate hazardous radiation; the seven other waste piles are unmarked and are not roped off
(Ref. Nos. 2, 4, 22, 29, 37, 49, 52).

Crates

There are 719 wooden crates on site whose volume is estimated to be 705 cubic yards. These wooden
crates are found in various areas of the site, but are located mainly within the Dickson Warehouse
Building, on the north side of the Carbide Building, and within the Dice/ Warehouse Building. Some
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of these crates are located in open, uncovered areas outside of the buildings; these crates have been
observed to be badly weathered or collapsed and spilling their contents upon the ground. Specific
hazardous substances known to be present in these wooden crates are raw and processed tungsten
ores that contain heavy metals including uranium, thorium, radium, lead, cadmium, chromium,

copper, arsenic, zinc, nickel, and barium (Ref. Nos. 4, 13, 26, 37, 49, 52).
Tanks

There are 224 tanks made of wood, metal, or fiberglass on site. The majority of these tanks are
located in the Dice Building, the Warehouse Building, the East Building, the Loung Building, to the
west of the Dice Building, at the southern end of the landfill area, and to the northwest of the
Carbide Building. A large aboveground 500,000-gallon fuel oil tank is located to the north of the
Mud Pond. There are also two 275-gallon fuel oil tanks and one 200-gallon fuel oil tank present on
site. The total capacities of 86 other tanks found to have contained liquids was estimated to be
518,131 gallons. The volume of liquids actually present in these tanks is unknown; the volume
contained in 51 tanks from which samples were collected was estimated at 373,000 gallons. Two
pressurized tanks also remain on site; one contains aqueous ammonia and the other contains
propane gas. The volume of gas remaining in these tanks is unknown. The remaining 132 tanks
either contain residual solids or are empty. The physical condition of some of these tanks is unknown.
Many of the tanks are corroded or have collapsed linings. Fifty tanks have been inspected internally
and externally for leaks or rupture. The contents of two tanks determined not to be secure have been
sampled, drained, and drummed for disposal by Hart Environmental Consultants. None of these
tanks are diked or have any secondary containment structures. The specific hazardous substances
known to be present within these tanks include ammonium paratungstate (APT), ammonium
hydroxide, spent hydrochioric acid, hydrochloric acid, aqueous ammonia, sodium hydroxide,
tungsten acid, calicium chloride, cobalt chloride solution, sodium tungstate solution, and process
solutions containing heavy metals that include arsenic, chromium, lead, thorium, tungsten, and
radium. There are also approximately eight underground tanks at unspecified locations and of
unknown integrity on site (Ref. Nos. 4, 13, 25, 26, 41, 49, 52).

Surface Impoundments

There are six surface impoundments on the site: two unlined settling ponds, referred to as the Mud
Holes, a lined settling pond known as the Mud Pond, and three concrete oil recovery sumps. The
former three impoundments are located immediately south and southeast of the 500,000-gallon fuel
oil tank along Garvies Point Road. The exact volumes of the Mud Pond and Mud Holes are unknown;
the quantity of waste in them is also unknown. The Mud Pond was lined with a plastic/rubber liner,
but has been leaking into the groundwater and surface soil, causing scarred vegetation. A plume of
waste/process water which contains heavy metals has been detected in the vicinity of the Mud
Pond and the Mud Holes.

103531

A5 ¢
qcfﬁﬂ



02-9003-01- Si
Rev.No. 0O

The three concrete oil recovery sumps are located west of the DiceMarehoum Building and are
connected via pipes to the Mud Pond/Mud Holes. None of these impoundments are covered. The
total area of these impoundments is estimated to be 11,760 ft’. The hazardous substances known to
be present include sludges, fines, slurries, and liquids that contain lead, chromium, cadmium, arsenic,
beryllium, antimony, cobalt, copper, manganese, nickel, zinc, sulfate compounds, chloride
compounds, and PCBs (Ref. Nos. 4, 21, 22, 26, 46, 49, 50, 52).

Buried Surface Impoundment

A buried surface impoundment was located in the vicinity of and under the present location of the
500,000-gallon fuel oil tank on Garvies Point Road. The only documentation of this impoundment is
in an aerial photograph of the site from 1950 (Ref. No. 46). This impoundment is suspected to have
received waste/process waters from the Li Tungsten facility prior to the construction of the Mud Pond,
Mud Holes, and fue! oil tank. The area of this impoundment, as measured from the aerial
photograph, is approximately 5,100 ft2. This impoundment is suspected to have contained
contaminants similar to those presently found in the Mud Pond/ Mud Holes.

Landfill

The unlined landfill is located in an open, uncovered, partially wooded lot between the north side of
Herb Hill Road and The Piace. Most of the landfill is located to the northern end of the lot closest to
The Place. The estimated volume of the landfill area is approximately 6,000 yds®. The actual quantity
of hazardous waste within the landfill is unknown. The specific hazardous substances suspected to
present in the landfill are the residues from the tungsten ore extraction process. Buried drums of
unknown structural integrity were reported to be presentin the area (Ref. Nos. 4, 36, 49). .

Stained Soil

Stained soil is found along the perimeter of the Mud Pond/ Mud Holes and extends under and beyond
the wooden fence to the edge of Garvies Point Road. Stained soil is also found around the nine
radioactive waste piles. The quantity of hazardous substances present within the stained soil is
unknown. The volume of material to be removed from the Mud Pond/ Mud Holes area is estimated to
be greater than 5,000 yds®. The substances known to be present in the stained soil around the Mud
Pond/Mud Holes include chloride compounds, sulfate compounds, No. 2 fuel oil, and heavy metals
such as lead, chromium, cadmium, arsenic, and tungsten. The stained soil in the aforementioned area

also has an organic odor.

Ref.Nos. 2, 4,5, 8,21, 26, 30, 31, 32, 37,40, 41, 42, 49, 50, 52
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PART Ill: SITE INSPECTION SAMPLE RESULTS

NUS Corporation Region 2 FIT conducted a site inspection at the Li Tungsten facility on April 18-19,
1990 and on May 15, 1990, during which a total of 9 groundwater, 13 surface water, 9 sediment, and
11 soil samples were collected. These samples were collected to determine whether any CERCLA-
eligible compounds are present in the groundwater, surface water, sediment, or soil that can be
attributed to the waste units present on the site. All sample locations are shown on Figure 4 of this
report. These samples were analyzed under the Contract Laboratory Program (CLP) for Target
Compound List ( TCL) organic and inorganic compounds, including cyanide. Refer to Table 1in Part Il
of this report for a summary of the significant organic and inorganic compounds that were detected
on the site. All CLP analytical data sheets are providéd in Reference No. 50 of this report. Eleven
surface water, 8 sediment, and 10 soil samples that had been collected by NUS Corporation Region 2
FIT in April and May 1990 were received by the National Enforcement Investigations Center (NEIC) on
June 18, 1990. These samples were analyzed quantitatively for tungsten and qualititatively for
copper, zinc, arsenic, molybdenum, antimony, lead, bismuth, thorium, and uranium, using inductively
coupled plasma mass spectrometry (ICP/MS). Analysis for tungsten is not part of the routine analytical
services performed under the CLP. Refer to Reference No. 31 for a summary of the NEIC analytical

results.
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horosethane
ronoselhane

ingl (Morjde
kloroethane

2thylene Chiginle
selone

ibon Disullide
1-Dichloroethene
1-B:thlorcethane
ans-1,2-Pichlorosthene (ola])
osalare
2-tichloraethane
Butanone
L.0-TrachlorcelMare
1hoa fetrachionide
ayl Acetate
osodichleseaelhane
2-Dichloropt opane
s$+),3-Dichloracranene
ithio-ollheae
broaochlcronethane
13- Trichlaraethyne
n:ene
ane-b,3-Dichiciopiapene
osolern
Nethyl-2-Penlangne
Hesanone
Lrachioroethene
lugne
1,2.2-1etracMeroethane
lerobenzens
hylbentene

yIene

lenes (tatal)

1es:

ik space - ¢onoound analysed fer bul
net detesled

- conpcym! tound {n 1ab blank 2g well 2s
sanple, indicates pessitle/probable
blank contasination
estinated valwe
estiapted .alye, cospcund gresent
below (POL bat atove 10U
_analysit 4i) nol pase TPA DE/OC
Fresuactive exidence of the tresence
of the esteris)
< anal. 83t nol teqvited

oclion Finete alevated il Citu!oom

SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)

IJL-RIRD WYJL-RING NYJL-TRORD

Y L] s
NATER NAICR WATER
ug/L v/l voll
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weo 03000
ARPLING DATL?.
PA (ASE NO.:

04/18/90-04/19/%0
13706 LAB: CONPUCNEN

En1-VOLATHLLS
anple 1D No.
raltic Repord M.
atefs
nits
ilution Factor/afe Clearue 17)
2ecent Neitture
eno)
1¢(2-Chloroethel lether
-CMoroohenol
JL-PicMorotentene
A-DicMorobenzene
azyl alcohal
2-Dichlorobentens
Hethylohenc]
s(2-Chloroiceororyl lelher
Nethylohenol
Nitroso-di-a-dirrorylanine
rachloroeldane
trobenzene
orhorone .
Nitrephene)
4-Dinethy lohenol
noic acid
si2-Chloreethory lacthane
1-DicMoroohens)
2,4-Trichlorobenzene
shthalene
‘Moroanitine
«achlorobuladiens
.More-3-NethyIrhenol
tethyinaohthaiene
-achlorotyclorentadiene
1.4-1rich orophenol
$-1richlorochenol
Moronachthylene
ilroaniling
ethylphihalate
naphthy lene
-Dinitrotoluene
itroaniline
naphihene
-binjtrephest)
1trocheno!
enzoluran
-binilrotclgene
thylphihalate
hloropher.¢{-phanyt ether
ceeng
1troniline
‘binilte J-eethylohencl
1teosodichenylaning
ronpphenyt-phemy) 2lhey
ehlernt earers

( .

inbBLE a
SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)
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1008: 02-7003-0
SANPLING DATCS:
EPA CASE BO.; 13706 LAS:
SENl-voLatILES

Sasple 10 No.

tealfie Ragert Mo,

Nateis

Unils

Dilulion Factor/okC (lesasp
Perzent Moitture

..........................................

dentachlcroohenn|
*henanthrene
nthracene
Yi-n-tutylohthe]ate
Juotanthens

hiene
wivibenzyivhthalate
1.2°-Pichlorcbentidine
entelalantiv acone
heysene

it 2-Cim Lhevybiohthatate
‘i-n-octylobthalate
ienzoib 11 lwor anthene
enzold M buet antheie
enzolajpyrene
adenel1.2,2-cdhpyreme
ibenzla, h)antheacene
enzole.h,ilperviene

ones:

00718/90-04/19/90

COMFUCHEN

)

laob stace - coavound analyred for but

not detected

- conpound found in lab Liank as wel) as
sanple, indicales possit

blank tontaainalion
- estinaled valve

le’orotat]e

- estinaled .alve, cospound oresent

below (ROL bul atove 1Dt

- analysis did nol pass (PR 03/0C

- Precunsctive esidence of the presence

ol the saterisl
- analvsis not required
‘tection Hails elevated il

ctor | and/or percent moisture 0V

( . (

SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)
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L] WATER VATER VAIER WATER i WAl vateR | 114 ] natee WAIEP SEDINENT  SEDINEMT  SEDINENT  SEDINENT

v it TH v/l il vyt Wi volt [TH v/l vl it vy/kyg y/he (TILY] vilg
Vot ! 1 ! I ' ! ! ' 1 ) | 9 !

H . .. . . . . . .- .. H I " 0

b teeccauacseacettecsasmtsanansasansras scs cim e Beesemeimueceseeen e eTAIEe e tA el eanadacotatamaioaceartoneu s e eRaatenaNeteteneer st se R aEs 0 s osanntannnns
! [] [ ]

: ] L] )

H ] L ]

' ] L] )

: ] ] 1400

H (] [} H 1200

: L] ] )

' [} ]

' h " " "

H [} L] m ”

H r ] 380 0%

H R L] )

4 L] ] n " n 000 (8
! L | [] n » n 2000 (0
H R [} %0

H R ’ )

H R [} )

H L] L] ]

Shyt f

"2l

A3y

“ oy




(

EPA CASE NO.: 12309 LAD: COMPUCHER

SEWE-YOLATILLE

Sangle 10 No.

Trallic Pepaed Mg

tatri.

Unity

Dilution Factor/uP. Clesnup (1)

Percent Moicture

Fheny)

bists-Chlarcetinliethes

2-(hloroche nod

1.2-ichlorobenzene

1,4-bichlorobentene

benzyl alcohel

1.2-bichloroteniene

2-Bethyichenc]

isl2-Chloroisavrovy) lether

1-Rethylpheno]

-Nitroso-di-n-dioropy {amine

levachlecoethane

litrobenzene

sophorone

'+Nilrophant! '

1, 4-Risethylichenel

entoic acid

1i812-Chloroethony Jaethane
A-Bichorepheno)
Jo.4-Trichlorcbentene
sohthalene

-Choroaniline
erachlorotutadiene
-Chlore-3-Methylphenol
-Nethylnaphthalene
exachlorocyclopentadiene
J,6-Trichlorophenc]
8- Triehlorophenal
-Chioronaohthalene
-Nitroaniling
iselhylohthalate
cenaphthylene
.6-binitrotolaene
-Nitroaniline

zenaphthene
4-Dinilrophene]
-Ritrooheno!
ibentolyrsn
A-binitrotelvens
1ethylohthalate
CMoropheny)-phens) ether
Ivotene
Nitroaniline
§-Cinitre-3-methylphenol
nilrosodichenylanine
Sronopheny]-chenvl elher
'sachorobenens

SUbwnY U

INPIL-SE NYIL-S2UNS/ASD) MadL-S3  MYIL-S4

T BEes0 113} cees? [J{ b
voson soltL SoiL SoiL
't valhg velky va/te valte
| i) [} |
[ bN e 1
1]

e e e R R e R NC e r te et EE e S CE e CE t e R S R E P CT P T TR SR e Se AR e B GBS GG BB EE ER RN R . . eh e Te hE e e e E o= e o

otk tnofELaun ALY LULAL VAITA
(cont'd)

WEI-ST 0 WYOL-SHATDUPY NYIL-RIND NYJL-RENY RYIL-RINS o Jt-RInd modL-1A00)

sEese 060 ({11} (11 ¥ 11114 1311 ({3}
SON son uaige WATER L[ (] [Ty { I
vallg THY] vo/l it it it [THY
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SANPLING DATES:  04718/90-00/19/%
£PA CASE NO.: 13707 LAQ: COMPUCHENM

SEMI-VOLATILES

Sasple 10 Mo,

Tralfic Recert Ro.
Matrix

Unils

Dilvtion Factor/GPC Cleanvp (V)
Percent Meisture
Pentachlorophenol
Phensnthrene
Anthracene
Di-n-dutylphthalate
Fluoranthene

Pyrene
Butylbenzviphthalate
3,3"-Dichorobenzidine
8enzola)anthracene
Chrysene
bisi2-Ethylheayl iphthalate
Di-n-cctylphthalate
Venzoid)llvoranthene
Oentolk)tlvoranthene
benpolalppreme ¢
Indenot §.2,3-cdioyrene
Gibenz(a. Manthracem
Senzolq.h.itoerylene

NOTES:

Blank soace - compound analyied for but
nol detected

b - coapound found in Jab blank as well as
saaple, indicates pessible/orobable
blank contanination

£ - estiosted value

J - estioated value, cospound present

_ below CROL but above 10t

U~ andlysis did not pass [PA QA/OC

t - Presusptive evidence of the presence
of the asterial

R - analysis ot required

Jetection lisits elevated if Dilution

“aclor >! and/or percent soisture YOt

vidble -
SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)
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thves W fLes v
SANPLING DATES:  Gd719/90-04719/90
EPA (ASE M2 . 129¢ 1AM COMPUCHEW

SENI-VOLATILES

Somple 1D Mo.

tealfic erert No.

Matris

Unils

Pilution Factar/GPC Cleanvo (V)
Percent Mpitlure

........................................

Fhenol
bist2-Chloroelh, 1 lether
2-Chlorophenol
1,3-Dichlorobenzene
t,4-bichlocobeatene
Beniyl alcokel
1.2-DicMerobenzene
o-Hethylohenol
dist2-Chloroisorropyl dether
{-Hethylpheno!
N-Nitroso-di-n-dipropylanine
Nenachloroethane
Nilrobenzene
Isorhorone
2-Nitrophenol 0
2. 4-Dinethyli hemo)
benroic acid
bist2-Chloroethosy luethane
2,4-Dichlorenhenol
1,2.4-Trichlorobenrene
Naphthalene
-(Moroaniline
Nexachlorotuladiene
1-Chloro-3-Nelhylphenol
1-NethyInaphthalene
Nexachlorocyclopentadiene
3.4.6-Trichlorophenct
1.4.5< 11 iehloroohenc)
2-CMororaphthalene
P-Nitroaniline
DisethylpMtalste
cendohthylene
1.6-Maitrotoluens
-Nitroani)ine
icenachlhene
1. 4-binitropheno)
I-Nitrophenol
ibenroluean
L A-binitrotoluene
rielhy lodhalate
I~(Movophen, | -ohenyl ether
lyotene
1-Nilroaniline
1.6-Dinitro-2-eethylohenol
1-nitrosodighenylanine
i-Bronopheny|-oheny] ether
lexachlor aben:ens

(

INVILGNY WYSL-GUS NYJL-GMT MYJL-GHB NiJL-SHY MeJU-SHE NYJL-SHY NYJL-5WED MaJU-SEDT MYJL-SEO9 MeJL-3EDY MYJL-SS  WPJL-S6  WYIL-ST  WYJL-SO  NYJL-S10 WYIL-RINS wYIL-RINg

e e e e Me v e S E B me Ee e TE E CE EE C e L et N CE CT e fn FE e NS AN TR A TR RS Y P e er CA Ee B RS TE Pe NPT Re e te a- mw m-

11}
H{IL L]
wo/hy

I

[1{}1}
SoIL
ug/hg

BERSS

SO

vikg
|

2

111 111

soiL

wiky
|

BERS?
SO
vg/hg

[1{11]
oIl
vk

L 1LY
NATER
Wil

[]{ 1)
HATER
v/l

..........................................................................................................................................................................................

TABLE 1
SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)

[[{]1] 020 [{ N Beess L[{M] BEOSS BEO3 my o L1 1]
NAIER NATER WATER NATER VATER VATER NATER WATEP SEDINERT  SEDIMEND
Wi vo/t it v/t [T1] Wit il Wil vy/kg w/ky
1 | | | | 1 t | 2 |

N . . .. N T3
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SANPLING DATIS:  04/18/30-04719/90
(PR (ASE NO.. 13906 LAB: (ONPUCHEN

SENT-YOLATILES

Saaple 10 ¥o.

fraftic Recart Ne
Nateie

Unilts

Dilution Factor/30C Claanup (Y)
Fercenl Measture
Pentachloroehenol
Phenanthrene
Anthracene
Di-n-butylehthalate
Flvoranihene

Pyrene
Butyltenzylphthalate
3.3 -bichlorcbentidine
feny3ialanthracene
Chrysene
bist2-Ethyiheayltohthalate
Di-n-octylohthalate
Senzolb )l luoranthene
Beniolh)f luoranthene
Senrolaloyrere
Indenst}.2,3-cdloyrem
Pibenzia, hanthracene
benzolg.h.idverviene

nOTES:

Blank space - cosoound 3nalyzed lor but
nol detecled

0 - cospound fourd in 1ab blank as well as
sasple, inditates possible/orodbable
blank contamination

£ - estisaled value

J -+ estisated value, cospound present
below CROL bul above 0L

1 - amalysis did not pass PR QA/0C

4« Presusplive evidence of Lhe presence
of the saterial

1R - analysis nol required

Jetection linits elevated if Dilution

factor -1 and/ot oercent moisture >0\

(

SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)

)
INTIL-GM2 NYJL-GMY NYJL-GUY NYJL-GNO NYJL-SHT NYJU-SNE WYJL-SWD WYJL-SWIO  NYJL-SEOT WYJL-SEDS NeJU-SEOY WYJL-S$  WYJL-S6  WYIL-S?

1 BERLY [ [{ ] [1{}1} DEBS [[131] L [{1}] [1{}]3 nes? L [{1}] [ [{11} [[{1}] LI [ 11331 [1{}73 (113} [1{}Y) {11} {11
1 WATER WATER WATER HATEP VALER NATER VATER NATER  SEDIMERT  SEDINENT  Stoiment SoIL SoIL SOl sont solt WATER NATER
HRT 1]} Wi wit (THY w/t w/l ug/l wit ug/hg vy/kg wy/he TILY] vo/ke CT1LT] vy/kq iy Wi wil
| { § t t | 1 | ] ! ) 1 1 ! 1 { 1 |
HERL . .. .- . - . -- 56 1 (1] 10 b3 ] 1 1] M v ..
! (] ] (]

H 2700 ] ) " ]

! ] ]

H ) J

H 4820 ) ] 970 J

H 1900 ] ) %0 b

4 ) ) H

H 00 J 560 )

! 3000 : ) s10 )

' T 3 [ ) )

: : ) :

: 3400 m m W n

' 2500 m n 17 m m

H 1560 } J 20 J

H 1 ) ! )

H ] J

H J b ) J

AYIL-S6  RYIL-510

NYIL-RINS  AYJL-RING

ghjﬂef
AN

Y

"ON "A3Y

0‘




Ve it

WATLING DATES:  04718/96-00/19/90
PA CASE NO.: 13706 tAD: COMPUCHEN

ANT-VOLATILLS

an0le 1D No.

13 e Pecort Ne.

FGY]

nfts

‘ilution factor/GRC Cleanup 1Y)
ercant Meittore

.
-
.
.

heno!
isl3-Chlcreethsddether
-Chlorocheno!
.3-Dichiorotentens
JA-bichlorol enzene
entyl alcohe)
J2-bichlorctenzene
-Nethylphencl
ist2-Chloreisertony] lether
-Hethylphenol
‘Nitroso-di-n-daceopylaning
evachiotorthane
itrcbenzene
sophorone
-Nilropheno} ’
A-Cisethylrhem|
moic acid
isf2-Chloreethoay Jaethane
.A-Dichlorovhenol
2. 8-Trichlocotentene
1ohthalene
-Chloroaniline
machlorobutadiene
Chloro-3-Methy Jphenol
Nothyinachihalens
machlorocyciopentadiene
4.6-1richlorophens]
4.5-Tricheroohenol
Chioronaphlhalene
Nitroaniline
sethylphihalate
enaghthylene
¢-Dinitroteluens
Ritroaniline
enaphthene
4-Dinitrophenal
Nitrocheno!
benzolyian
4-pinitrotolvent
ethyiphthalate
(histophen.|-cheny] ether
uorene
Nilroaniline
6-Dinltro-2-aelhylphenol
nijrosodighenylanine
Srascpheny]-cheny] ether
vachloroter ene

SUMMARY OF SITE INSPECTION ANALYTICAL DATA

NYIL-RINT  BYJL-RING  wyJL-TRORD
I 11 1Y) ({113} [ 113]
(1] WATER alge
(TT Wi ug/L
| | na
. . na

................................

(

(cont'd)
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twwe, w5 w
SAMPLING PATLY:  04/18/90-04719/90
(P CASE N0 13706 \AB: COMPUCHEM

SERL-VOLATILES

Sasple 1D Mo,

Tratlic Rerort Mo.

Mateis

Unjls

Dilytion Factor/6FC Cleanue (1)
Percent Moizlure

........................................

Peatachlorot hendl
Fhensnthrene
antheacene
bi-n-dulylehthylate
fJuor anthene

Pyrene
Julyibentyludthalate
1.3'-Dichlorobentidine
Jenzeladanthe ycene
“Mysene
1isd-EthyJheryl duhthalate
ri-n-octylohthalate
ientof )1 1vor anthene
1enzolh ) 1uot anthene
lenzofaleyrene
Indenoll,2,3-cdloyrene
ibentta Nhanthiacene
ieazol 9.0, )carviene

oues:

Lank space - coscound anslyzed for tut

nol detectad

- cospound found §n Jab blank as well as
saople, indicates possidle/orobable

blank contasinalion

- estinated value

- estinated value, conpound oresent
below CRIL bul above IDL

- andlysis did nol pass EPA 0A/OC

- Presusptive evidence of the presence

of the material
A - analysis not reauired
etection linits elevated il Dilution
actor o+ andfor pescent sofsture 0L

9%SEO0T

SUMMARY OF SITE INSPECTION ANALYTICAL DATA

L]

INYIL-RINT  NYJL-RINQ WYJL-TRBF2
H (1]} []111] 1113/ ]
UONATER uateR NatER
vglt wil v/t
1 | L1}
.o .o ',‘

.................................
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=
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(cont'd)
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TELING DAIES:  01/18/90-04/19/90
VEASE NO. 13906 LAB: COMPUCNEM
S

wle 10 No.

fic Reporl Mo,

NI

s

ulion Faclor/6PC Cleanup (V)
tent Moicture

.......................................

t3-BHC

93-BHC (Lindane)
Lachlor

rin

tacMor ecoxide
osullan |

ldrin

*-0E

rin

osulfan I
*-obd

osullan sallate
*-p0l

hoxychlor

rin hetoae
ha-Chlordane
- CMerdame
1phent
:lor-101s
slor-1221
tlor-1232
slor-1242

slor- 1248

o 1254

Jlor- 1268

S
W space - cospound analyzed for but
notl detecied

cospownd found in 1ab blank as well as
sasple, indicates possidble/probable
blank contasination
estimaled valve
estinated valve. cospound present
belon CROL but above DL

analysis did not pass EFA QA/QC
Presuac-live evidence ol the presence
of the saterial

analysis a0l reavired
‘ction lisits elevated if Dilwtion

or -1 andlor percent soisture ‘00

L$SEOT

(

ULL A

SUMMARY OF SITE INSPECTION ANALYTICAL DATA

(cont'd)
.
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HITI Wit wit v/l ve/t it wl [TH il vl Wil v/kg wylhg wiry wlty
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SANPLING DATES: 04/18/90-04/19/90
EPA CASE MO : 13909 LAB: COMPUCHEN

PESTICIDES

Saeple 10 No.

fealtic Revort No.

Matrix

Yails

Oilution Factor/GPC Cleanyp (V)
Percent Meisture

aloha-Bng

beta-SHC

delta-ON(
9ao0a-MHC (Lindane)
Heetachlor

Mdrin

Neotachlor eronide
Endosullan |
Dieldrin

4,4°-00F

Endrin

Endosullan 11
L4000
Endosellan sellate
4,001 .
Nethosychlor
tndrin ketom
alpha-thlordame
73002-Chl ot dane
Toxaphene
Sroclor-10Je
droclor-§221

woclor
wroclor
rocjor
voclor
woclor

129
-ne
-J8
<1254
1206

107€S:
lank space - cospound analyted for but
not detected
1 - conpound found in Lad blank 33 well as
sasple, indicales possidble/probable
blank contasination
- eslinaled valve
I - estissted valve, cospound present
below CPOL but above 10U
!+ amalysis did not pass (PA 0A/QC
- Presweplive evidence of Lhe presence
ol the saterisl
R - analyzis nol required
etection Jinits elevated il Dilvtion
actor »1 andior peicent soisture OV

8PSEOT

( :

SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)

' .
L
INTIL-ST  NYJL-S2UNS/NSDY WYIL-ST  AVJL-S4  WYIL-SY  NYIL-SIIIOUP) MYSL-RIND  NYJU-RIND  NYJU-RINS  NaJL-RING MYJL-TROXY
) oEeso [1{}]] 52 [ ] }Y] [{{}]] [ 11 1] [ 1L} {11} [ 1113 [1{1Y] (113}
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1 02-9708-01
PLING DATES:  04718/90-04/19/90
(ASE MO : 13204 LAD: COMPUCNEN

TICI0es

ple 1D No.

tic Reoort No.

fiv

ls

ution Factes/6PC Cleanup (V)
cent Moisture

......................................

ta-Mng
02:08C 1Lindane}
tachlor
rin
tachlor epo«ide
ssubfan )
Idrin
*-00E
in
ssulfan 1]
-0pp
sullan ewllate
"-001 .
wrychlor
in helome
w{MNerdine
w-Chiordane
whene
lor-1016
Jor-y22t
lor-121e
lor-1242
lor-1248
lor-125¢
lor-)250

S:
k space - coapound analyzed for tet
not detected

cospound found in 1ab blank as well as

sasple, indicates possible/probable
blank conlasination
estinated valee
estisated value, compound present
below CROL but atove IDL
anslysis did not pase £PA 04/0C
Presusptave evidence of the presence
of the saterial

analysis nol required

ction lisits elevated if Dilution
o 21 and/or percent moisture 0\

69SEOT

( (

TABLE 1
SUMMARY OF SITE INSPECTION ANALYTICAL DATA
. ' (cont'd)
;IIJ[-GH! NYIL-GUS NTIL-GNT NYJL-GMB NYJL-SMY WYJL-SHS WYJL-SN9 NYJL-SHIO NYJL-SED? MYJL-SEDB NYJL-SEDO WYJL-SS  NYJL-S6  WYJL-S7  WYIL-SB  WYIL-SI0 WYJL-RINS NeJL-RING
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tor: 0200301
SAPLING DATLS:  04/18/90-04/19/9
(A CASE WO 15908 LAD: COMPUCHEN

PESTICIDES

Sanple 10 Mo,

Yraltic Report Me.

Natrix

Units

Dilwtion Factor/¢PC Cleanup 1Y)
Fercent Moistuie

.
.
.
.
.
.
»
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
s
.
»
.
.
.
.
.
.
.
.

alpha-BN?

beta-S¥C

delta-On¢
qanes-ONC [Lindane}
Neplachlor

Mdrin

feolachlor eroxide
Endosvlfan |
Dieldrin

4.4°-00t

tndrin

tndosulf2n 11
R L]
tndoswllan sullate
64000 .
Nethorychlor
tndrin hetone
sloha-Chlerdane
gasap-Chlerdane
Toxaohene
aroclor-101e
aroclor- 1221
Arocler- 1232
Aroclor- 1242
Aroclor-1248
Aroclor-1284
Atoclor- 1260

NOTES:

Blank space - conoound amalyzed for dut
not detecled

B - cospound lownd in 1ab blank as well as
sasvle, indicates possible/orobable
blank conlasination

- estinated valve

J - estinated valve, cospound present
below CROL dut atove I0L

R - analysis did not pass EPA QA/QC

N - Presusplive evidence ol the presence
of the saterial

NP - analysis nol required

belection liails elevaled if Dilvtion

Faclor | andfor percent soisture -0V

0SS€0T

(

SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)
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1€ HANE: L1 JUNGSTEN

0k: 07-7003-0)

WPLING DATES: 04/18/90-04/19/90
W OCASE MO.: 13904

0 NABE:  TNSECO/RMAL

IORGAN]CS
sple 10 No.
affic Report Mo,
trix

ity

usinue
tisony
senic

tive
rytljon
doiva

Iciva
ronius

balt

oper

an

)

nesive
nganese
reery

kel
tassine
leniva

ivet

fivs

1live
wdive

¢

nide

£s:

-k space - conpound analyzed for bul
nol detected
estinated value
estisated value, compound present
below CRUL but above IOL
snalysis did not pass €A 0A/GC

- analysis not required

TSSE0T

L
LG

neciol
VATER
vt

...................................................................................................................................................................................

32600
8.2

74

26100
9.9
128
mt
228000
Al
1%
%
0.2
1335
NNt

10600

125
S08 ¢

NVIL-GH
nacIod
WATER
wp/t

20000
1}
[
m

251000

209

10300

%2

13

n
mut

"0
512

st
13.4

nJL-QNs
ncjos
NATER
W/l

201000
]

1
639
nsy
(K]
)

13100000

I

nJL-qne
[ [8]))
WATER
LT

122000
18
2690
)
1.2

$41000
131
383
2t
310000
e
179000
35300
()
M
pill B

1390000

199
590 ¢

TABLE 1
SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)

NYJL-CHIO(DUP) NYJL-SML

e
WATER
v/l

572000
132
35
amt

384000

nit

187000

31300

0.2%

113
/0t

1460000

18
200 ¢

L [#]1]}
WATER
T

6560

m

36100

0.0t

(

NYIL-SH2(NS/NSD) NYJL-SH3

meie
WATER
w/t

6610

61.2
108 €

A8
1]

[
(&

1
14100

3.3¢

nmeJis
NATER
ug/L

m
15t

J

40600
J
s

4530
19
J
535
06
140
]

BN
$6300

wt

NYIL-SI
mee
WATER
ug/L

15.2
)

419000

8.0
0wt
s
0t
15900
138

]

et

)

]
700

it

NYIL-SH  NYJL-SWII(0UP) WYJL-SED2 MYJL-SEOS WYJL-SED4 NYJL-SEO4

Ml necIas
WATER VATER
wlt v/t

) J
b
J J
11200 6930
)
) 2.4
L1} 1
J ]
175000 J
s ]
] )
Hooo t b]
1360000 36700
b} ]

mas
SEDINENT

solhy
U9

st

1240
113

5.¢
2000
0.8
1.1

me

4400
"%

19 €

LT3
SEOINENT
/g

3540

ot

1me
m

10.1
20000
n.!
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(LN
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nn
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0
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m
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SITE WARE: LD TUNGSTER

1009: 02-9003-01

SAMPLING DATES: 04/18/90-04/19/%0
EPA CASE MO.: 13908

LAB RAME: TNSECO/RMAL

INORGANICS
sasple 1D Ko,
Trattic Report Mo,
fatrix

Inits
Vvainge
ntisony
wsenic
larive
teryllive
“adaivy
‘tlcive
‘hronive
‘obalt

opper

ron

nud
lagnesive
langanese ‘ '
ercery

ickel
otassinme
tleaive
ilver

odive
halljue
anadive

inc

yanide

MES:

lank space - coapound analyzed for but
not detected

- estinated valve

- estinated value, cospound present
below CROL bul above IDL

- analysis did nol pass EPA OA/OC

1+ analysis not required

et e e R S R S CE SR S EE PR CE A, e R P ST B e -® e - ew o

(

lnve. A4

SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)

WPIL-S1  RVIL-S2(MS/NSOY WYJL-S3  WYIL-S¢  AYIL-S  NYIL-SIN(OUP) NYIL-RIND NYJL-RIN2 RYJL-RINS NYJL-RIN NYIL-TRSRY
neass L[S} HBCI3S [T L[} L A TH neiu (a1} nCle o "

1 son soiL $0iL sotL SOl AlER NATER wAlER vateR M
0g/ky ag/kg /Ky 0/ky w/kg g/kg vt vl it Wit TH
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116 waNE: LT TUNGSIER

0pt: 02-9203-01

AMPLING DATES: 04/18/50-04/19/90
PA CASE NO.: 13906

AB NAME: ENSECO/RMAL

NORCANICS
asple 10 No.
raflic Report No.
atrip
nits
lveinua
atinony
rseni¢
arive
erylliva
adnive
alciva
hronius
balt
pper
ron
0d
gnesive
nganese
ewry
ickel
tassive
1dnive
fver
Wdive
llive
-nadive
ne
anide

1Es:

ank space - cospound analyted for Lut
nol detected

- estioated valve

- estisaled valve, cospound present
below CROL but above 101

- analysls did not pass EPA 0A/OC

- analysis nol requived

N

(

TABLE 1 .
SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)

1]
’
WYIL-GN2  NYJL-GUS  NYJL-GMT  NYJL-GNB  NEJL-SNT  NYJL-SHB  WYJUL-SH9  NYJL-SHi0 WYJL-SEOT WYJL-SE08 NYJL-SED9  MhJL-SS

' Mo | [8 2] mcio? nBCJog [LIATh ncs o H8s)20 neciso L [ 11] recIne [ [#3})]

! NAICR NATER NATER WAIELF NATER NATER NATER WATER SEOINENT  SEDIMENT  SEOINENT SOIL
T /L vg/L ug/l v/l w/L uit (THY aglhg a/hg ag/kg ag/kg
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JITE MANE: L1 TUNGSTER

‘00Y:  02-9003-01

JANPLING DARES:  04/18/70-04/19/90
‘PA CASE ¥O.: 13906

AD NANE:  EPSECO/AMAL

"NORGAN]CS

aspla 1D Ne.

raffic Regort No.

faleix

mile

Juainue
ntisony
rsenic
arive
eryllive
adnive
dcive
hronive
obalt
opper
ron

ol
agnesive
anganese
ercory
ickel
otassive
elenive
ilver
adive
hallive
nadive
inc
ranide

nes:

lank space - compound analyted for but
no! detected

- estinated valve

- estinated valve, cospound gresent
below CROL but above 101

« amalysis did not pass EPA 0A'OC

1« analysis not required
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melsy -
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»/ky
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5
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J
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e
13.3
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s
melse
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J
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TABLE 1 )
SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)
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luve;  v2-9003-vy
JANPLING DATE: $/18/90
IPA CASE N0.: IS LAB:

10LATILES

saaple 1D No.
fralfic Report No.
falrix

Inils

Yilution Factor
‘ercenl Noisture

‘Moronethane
irososethane

Hinyl CMoride
‘Moroethane
fethylene Chloride
icetone

“arbon Disvifide
.+1-Dichloroathens
J-Dichloroethane

‘rang-1,2-Dichloroethene (total)

‘Morolors
,2-0ichloroethane
Butanons
J.1-Teichloroethane
-arbon Tetrachloride
"iny] Acetate
-rosodichlorosethane
+2-Dichisropropane
is-1,3-Dichloroprooeme
tichloroethene
‘ibrosochloronethame
1,2-Trichoroathane
entene
rans-1,3-Dichloropropene
rosolore
-Nethyl-2-Pentanone
-Nexanone
strachloroethens
oluens
1,2,2-Tetrachloroethame
Morobenzene
thyibenzene

tyreme

ylenes (Tolal)

01ES:

<:' . 3
i
lnove 1

SUMMARY OF SITE INSPECTION ANALYTICAL DATA
NED MIO-ATLANTIC (cont'd)

'
]
NYIL-SUE  WYIL-SH2(NS/NSD)  NYJL-SNI(DUP) NYJL-SEDL(NS/NSD) WYJL-SED2{OUP] NYJL-RIND WYJL-RINZ NYJL-RINS NYIL-RIN WYIL-fOLE)

H 1 (3] [0 {1] 20K¢S [ ['111} [11{Y [{108] [ 11{1] 80172 013 0003

1 WATER WAIER WATER Seotment SEDINEN? WATLER NATER ATER VATER WATER

HIT | Wil Wit vg/hg vg/kg Wit Wi ugl/l v/l Wi

| 1 1 | ! | 1 l ! i

Voo - an [T} '3 . . . - .o
............... :....................................................................................................................................
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H
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1]

[]

1
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H

1

1]

(]

1]

lank space - compound analyted for but

not detected

- conpownd found in 1ab dlank a3 well as
sanple, indicates possidle/orobadle

blank contasination
- estinated valve

- eslisaled value, cospound preseat
below CROL but sdove IDL
‘e analysis di¢ not pass €PN SA/0C
- Presusptive evidence of the presence

of the saterfsl
R - analysis not required

an Jinite slavated il Dilutian
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. . " LX) R TR AN
1000:  02-9003-01

ANPLING DATE:  $715/90
PA CASE MD.: 14LIS AN

SERT-VOLATILES

senple 1D Mo,
fratfic Reoort Wo.

tatrin

Inits

vilution Factor/CPC Claanup
ercenl Moislure

‘henol
1ist2-Chloroethyl tether
'-Chlorophenol
3-Dichlarobenzane
JA-Dichlorobenzens

entyl alcohol
,2-0ichlorobentene
~KyTaylpheno)
is(2-Chloroisopropyl Jether
-Nethylphenol
-Ritroso-di-a-dioropylanine
exachleroethane
itrobearene

sophorons .
-Ritrophenol
LA-0isethylobenel

onpoic acid
is(2-Chloraathory)asthane
A-Dichloropheno)
,2,4-Trichlorobenzene
whthalene

-Chloroaniline
exachlorobutadiens
-Chloro-3-Nethylphenol
Nethylnaphthalene
ssachlorocyclopentadiens
A.8-1richiorophanc)
,4,5-1richorephenc]
-Chloronaphthalene
-Nitroaniline
isethylphthalate
zenaphthylene
.-Dinitrololuene
-Nitroaniline

sensohthene
,4-Dinitrophenol
-Ritrophenol

ibenzofuran
,4-Dinjitrotoluene
iethylphthalate
-Chlorophenyl-pheny] ether
luorene

Nitroaniline
$-0initro-2-eethylphenc)
-nitrosodiphenylasine
-Bronopheny]-pheayl ether
machlorobenzens

(

Mvh. 2

SUMMARY OF SITE INSPECTION ANALYTICAL DATA

WD MIO-ATLANTIC (cont'd)

L]

MYIL-SHL  MYJL-SH2(MS/NSD)  RYJL-SUS(OUP) NYJL-SEOL(NS/NSD) MYIL-SEO2(0UP) NYJL-RIND KYJL-RINZ NYJL-RINS RYJU-AING  WYJL-10L8)
20843 BOR64 [[1{%] B0Ké6 [ 11{Y 20168 80849 (13} K13 0003
VATER BATER NATER SEoInERT StoInent VATER WATER UATER WATER VAIER
ol L] wit ve/ky /iy wit s/l Wit il it

) 1 l | 1 1 I 1 ! 1 L]
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SITE MAME: LT TUNGSTEN
1008:  02-9003-0t
SANPLING DATE: S/15/90

(

1ALBLE
SUMMARY OF SITE INSPECTION ANALYTICAL DATA
(cont'd)

PACAST MO.:  J4LIS LAD: NET MID-ATLANTIC

ENT-VOLATILES

sasple 10 No.

Trallic Revorl No.
fateix

Inits

Vilution Faclor/SPC Cleanup (Y}
‘ercent Moisture
‘entachloroohen]
‘henanthrene
nthracene
)i-n-butylphthalate
1voranthene

'yreng
utyltentylohthalate
3" <Dichlorobentidine
enzoladanthracene
hrysene
ist2-Cthylhexyl lohthalate
i-n-octylohthalate
enzo{b )i Juoranthene
enzolt ) lvoranthene
entsialpyrene

ndenol 1,2,.3-cdipyrene
ibenzla,hlantheacene
enzelg M, idoerylens

0TES:

lank space - cospound analyzed for but
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Identify uses of groundwater within 3 miles of the site (i.e., private drinking source, municipal
source, commercial, industrial, irrigation, unusable).

Groundwater within 3 miles of the site is used for private drinking sources, public supply welis,
and commercial, industrial, and irrigation applications. Many wells have been closed or have
restricted use due to volatile organic chemical contamination from undetermined sources.

Ref. Nos. 9, 12, 15, 38, 39

What is the distance to and depth of the nearest well that is currently used for drinking or
irrigation purposes?

The nearest well supplying potable water from the aquifer of concern is located 1.3 miles west
of the Warehouse. This well ( No. 901) is 68 feet deep and is screened within the Upper Glacial
Aquifer. Refer to Table 2 for a list of wells within 3 miles of the site.

Ref. Nos. 6, 12, 39

Identify the population served by the aquifer of concern within a 3-mile radius of the site.

The population served by the aquifer of concern within a 3-mile radius of the site is
approximately 18,000 or more.

Ref. Nos. 9, 12, 16

SURFACE WATER ROUTE

Describe the likelihood of a release of contaminant(s) to surface water as follows: observed,
alleged, potential, or none. Identify the contaminant(s) detected or suspected, and provide a
rationale for attributing the contaminants to the facility.

There is a potential for contaminants to be released to Glen Cove Creek via storm drains on
Herb Hill Road and the storm drains on site. Runoff from the landfill and from the main part of
the facility enters Gien Cove Creek via these routes. The leaking Mud Holes, Mud Pond, and
aboveground 500,000-gallon oil tank are iocated across the street (Garvies Point Road) from
Glen Cove Creek. Chemicals identified in surface soil and groundwater samples around these
waste sources include arsenic, selenium, silver, barium, cobalt, chromium, copper, iron,
manganese, nickel, strontium, vanadium, zinc, lead, antimony, thallium, aluminum, tungsten,
cadmium, titanium, and molybdenum. The site is located on the 100/500-year floodplain;
therefore, the potential also exists for surficial contaminants to be transported off site and into
Glen Cove Creek via flooding. Surface water samples analyzed for tungsten by inductively
coupled plasma mass spectrometry (ICP/MS) were found to contain tungsten, copper, zinc,
arsenic, molybdenum, antimony, lead, bismuth, thorium, and uranium.

Ref. Nos. 1,4 (Volume 1, part 1, pp. 1-14 t0 1-15), 8, 21, 22, 27, 28, 31, 32, 37, 40, 43

Identify and locate the nearest downslope surface water. If possible, include a description of
possible surface drainage patterns from the site.

The nearest downslope surface water is Glen Cove Creek, which generally flows southwest but
is also affected by the tides. Glen Cove Creek is adjacent to the south property boundary; it
then flows into Hempstead Harbor and Long island Sound. Runoff from the site and from
storm drains on Herb Hill Road can drain directly into Glen Cove Creek via several outfalls.

Ref. Nos. 6, 8,27, 43,44
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UN = Unuseq, PS. = Public Supply, IND = lndustrial, COoM = Commercial, IRR = lrn'gation. UNK =
Unknown, AC = Ajr Conditioning

Well No. Use | Contami nated
109 UN
110 UN
112 UN
114 IRR
115 UN
116 - UN
117 UN
119 PsS.
120 UN
121 UN
e 1214 IRR
660 IND
661 : UN
801.81g UN
834 UN
835 PS.
842 UN
901 Ps.
902 , P.S.
903 Ps.
904 UN
905-909 PS.
1037 P.S.
1149.1153 UN 3
1171.14 74 UN
e 1327 PS.
1595 P.S.
1651 PS,
1917 IND
2027 UN
2060 UN
2087 INDIUN
2316 IND X
2616 IRR
3310 IND
3466 P.S. X
3892 P.s. X
4432 - com
4440 DOm
4462 UN
4639 UNK
5071 IRR
5201 PS.
5250 UN
5261 PsS. ) ¢
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TABLE 2 (CONTINUED)
bi.tug
Well No. Use Contaminated
5450 IRR
5762 P.S.
5792 P.S.
6289 UN
6289 IRR
6416 UN
6444 IRR
6549 4 IND
6579 ' UNK X
6587 UN
6665 UN
6668-70 UN
6708 UN
6806 IRR
6881 UN
6883 UN
6973 UN
7427 IND X
7439 UNK
7614 IND
7664 IRR X
7782 AC
7834 IRR
7857 P.S.
8048 UNK
8224 IND
8259 UN
8326 P.S. X -
8327 P.S. X
8394 UNK
8690 UNK
8709 IND
8716 UN
8887 IND X
8898 UN
8937 com
9066 UN
9100 UN
9115 UN
9117 UN
9210 : P.S.
9211 P.S.
9334 P.S.

Ref. Nos. 10, 12, 39
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What is the facility slope in percent? (Facility slope is measured from the highest point of
deposited hazardous waste to the most downhill point of the waste area or to where
contamination is detected.)

The facility slope, as measured from the northern boundary of the landfill to the southern
boundary of the landfill, is S percent.

Ref. Nos. 4,6,13

What is the slope of the intervening terrain in percent? (Intervening terrain slope is measured
from the most downhill point of the waste area to the probable point of entry to surface
water.)

The slope of the intervening terrain, as measured from the southern boundary of the landfill to
Glen Cove Creek, is less than 2 percent.

Ref. Nos. 6,8, 13

What is the 1-year 24-hour rainfall?
The 1-year 24-hour rainfall for the areais approximately 3 inches.
Ref. No. 14

What is the distance to the nearest downslope surface water? Measure the distance along a
course that runoff can be expected to foliow.

Glen Cove Creek is adjacent to the southern property boundary. Previously permitted outfalls
and on-site storm drains discharge through the bulkhead along the southern property
boundary directly into Glen Cove Creek.

Ref. Nos. 8, 13,27,43,44

Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking, irrigation,
recreation, commercial, industrial, not used).

Surface water uses within 3 miles downstream of the site include recreational and commercial.
Ref. Nos. 6, 20

Describe any wetlands, greater than S acres in area, within 2 miles downstream of the site.
Include whether it is a freshwater or coastal wetland,

No wetlands greater than 5 acres in area have been identified within 2 miles downstream of

" thesite.

Ref. Nos. 6,20

Describe any critical habitats of federally listed endangered species within 2 miles of the site
along the migration path.

No critical habitats of federally listed endangered species have been identified within 2 miles
of the site. However, Hempstead Harbor is a waterfow! wintering area most noted for scaup,
canvasback, and black ducks, and is a nursery/feeding habitat for striped bass, bluefish, Atlantic
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silverside, menhaden, winter flounder, and blackfish. Hempstead Harbor has been designated
as a "significant coastal fish and wildlife habitat” by the NYS Department of State under Policy
7 of the Waterfront Revitalization and Coastal Resources Act of 1981.

Ref. Nos. 6, 7, 20, 23, 25

19. What is the distance to the nearest sensitive environment along or contiguous to the
migration path (if any exist within 2 miles)?
No sensitive environments have been identified along Glen Cove Creek or Hempstead Harbor
within 2 miles of the site.
Ref. Nos. 6,7, 20, 23, 25

20. Identify the population served or acres of food crops irrigated by surface water intakes within
3 miles downstream of the site and the distance to the intake(s).
There are no crops irrigated by surface water intakes within 3 miles downstream of the site.
Ref. Nos. 6,11

21. Whatis the state water quality classification of the water body of concern?
The state water quality classification for Hempstead Harbor north of Bar Beach is Class SA
(suitable for shellfishing for market purposes and primary/secondary recreation). The state
water quality classification for Glen Cove Creek is Class 1 ( secondary contact recreation except
for primary recreation and shellfishing).
Ref. No. 18

22. Describe any apparent biota contamination that is attributable to the site.
Biota contamination attributable to the site exists along the grassy areas around the Mud
Pond, Mud Holes, and the nine waste piles. There was a notable lack of vegetation around
these areas, and grass near the fence along Garvies Point Road was stained black.
Ref. Nos. 4,5, 13

AIRROUTE

23. Describe the likelihood of a release of contaminant(s) to the air as follows: observed, alleged,

potential, none. Identify the contaminant(s) detected or suspected, and provide a rattonale
for attributing the conta mlnant(s) to the facility.

There is a potential for release of contaminants from the site into the air. Tank covers, siding
shingles, roofing tiles, and pipe wrapping, all of which are known to contain asbestos, are in a
state of decay. However, analyses of indoor and outdoor air samples previously collected from
the site indicate the presence of little or no volatile organic chemicals and airborne metals;
analyses also indicate little or no asbestos particulates. Larger pressurized tanks containing
aqueous ammonia and propane, and open-air tanks containing hydrochloric acid and
tungsten acid could potentially release their contents to the air.

Ref. Nos. 4 (Volume 1, part 1, pp.1-6; Volume 2, part 6), 13, 25, 26, 34, 35, 36, 41
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What is the population within a 4-mile radius of the site?
The population within a 4-mile radius of the site is approximately 67,900.
Ref. No. 17

FIRE AND EXPLOSION

Describe the potential for a fire or explosion to occur with respect to the hazardous
substance(s) known or suspected to be present on site. ldentify the hazardous substance(s)
and the method of storage or containment associated with each.

There is a potential for fire or explosion to occur with respect to the hazardous substances
known to be present on the site. An outdoor, partially filled and pressurized tank of propane
gas and a pressurized tank of aqueous ammonia are present on site and represent a potential
for an explosion or fire to occur. In a letter to the NYSDEC dated January 31, 1990, the mayor
of the City of Glen Cove expressed his concern about the potential for a fire to occur at the site
and for the safety of local fire fighters who would have to enter the site, if such an event were
t0 occur.

Ref. Nos. 4 (Part 6 ), 13, 25, 26, 33, 41

What is the population within a 2-mile radius of the hazardous substance(s) at the facility?

The population within a 2-mile radius of the hazardous substances present on the site is
approximately 35,400.

Ref.No. 17

DIRECT CONTACT/ON-SITE EXPOSURE

Describe the potential for direct contact with hazardous substance(s) stored in any of the
waste units on site or deposited in on-site soils. Identify the hazardous substance(s) and the
accessibility of the waste unit.

There is a potential for direct contact with the hazardous substances deposited in on-site soils,
which include heavy metals, PCBs, and radioactive elements. Along Garvies Point Road, the
Mud Pond has overflowed and stained the soil. The stained soil contains notable
concentrations of arsenic, antimony, chromium, copper, lead, mercury, vanadium, and zinc.

Ref. Nos. 4,5, 13, 21, 33, 36, 49, 50

How many residents live on a property whose boundaries encompass any part of an area
contaminated by the site?

There are no residents who live on a property whose boundaries encompass any part of an area
contaminated by the site. .

Ref. Nos. 5, 13,50
What is the population within a 1-mile radius of the site?

The population within a 1-mile radius of the site is approximately 9,900.
Ref. No. 17
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PART V: ACTUAL HAZARDOUS CONDITIONS

Waste processed ore containing heavy metals and radioactive isotopes of uranium, thorium, and
radium occur in nine waste piles and within many drums and crates in many parts of the site. The
drums and crates are badly weathered, corroded, and spilling their contents on the ground.
Particulates from the waste piles can become airborne as they are not covered. The waste piles also
contain radioactive slags mixed with the soil, and several separate piles containing large chunks of
radioactive slag have been roped off and marked with radiation placards; however, radioactive slag
is not considered a hazardous waste in New York State. The Li Tungsten Site has been designated as a
Class 2 site (significant threat to public health or environment) on the NYSDEC registry because of the

~presence of other contaminants. The stained soil on the corner of Garvies Point Road contains

notable concentrations of many heavy metals. Several 55-gallon drums containing elevated levels of
radioactive waste process ore and soil that was excavated from behind the wooden fence at the
corner of Garvies Point and Hérb Hill Roads have been stored within the Dice Building until an
approved disposal site for New York State has been established. Tank covers, pipe wrappings,
wallboard, and shingles on site contain asbestos. These items are known to be in poor condition and
have been found in broken pieces upon the ground. Although air testing previously conducted has
not shown the presence of airborne asbestos particies, the potential exists for a release of particulates
to the air. Also, many wooden, steel, or fiberglass tanks still contain process solutions containing
heavy metals and concentrated or spent acids and bases. There are two pressurized tanks on site, one
of which contains aqueous ammonia and the other propane gas. Although the site is patrolied by a
one-man private security force, the site is very large and the fence surrounding the site has been
broken many times; therefore, there is a potential for unauthorized entry to the site. The buildings
on the site are in poor condition and local officials have expressed a concern for the safety of their
firemen; they are especially concerned about the asbestos dusts and particulates that may be released
if a fire should break out on the site. Atleast four different contaminant plumes have been identified
as a result of several groundwater sampling events conducted on site.

No other actual hazardous conditions pertaining to human or environmental contamination have
been documented. Specifically:

L] Contamination has not been documented either in organisms in a food chain leading to
humans or in organisms directly consumed by humans. '

° There have been no documented observed incidents of direct physical contact with
hazardous substances at the site involving a human being (not including occupational

exposure) or a domestic animal.
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° There have been no documented incidents of damage to fauna (e.g., fish kill) that can be
attributed to the hazardous materials at the facility.

Ref. Nos. 4, 13, 25, 26, 33, 36, 49, 52
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PART VI: SITE SUMMARY AND RECOMMENDATIONS

Li Tungsten is located in an industrial area on approximately 26 acres along the north bank of Glen
Cove Creek in the City of Glen Cove, Nassau County, New York. From the 1940s to the early 1980s,
tungsten ores imported from Mainland China and Canada were smelted at this facility for the making
of tungsten carbide powder, tungsten wire, and welding rods. In 1985, the company filed for

bankruptcy; the property is presently owned by the Glen Cove Development Company located in

Baltimore, Maryland.

Although the site is presently inactive, most of the wastes generated by the facility remain on site.
These wastes include 17,000 tons of solid residue/ore materials in piles, in a landfill, in wooden crates,
and in 30- and 55-gallon drums. Some of the drums are overstacked and some have toppled and have
broken open, spilling their contents upon the ground. One hundred and eight drums containing
acids, waste oil, and organics have been overpacked and/or staged to a secure area on site. The
remaining unsound drums are also recommended for overpacking to eliminate the potential for a
release of their contents. Elsewhere on the site, there are approximately 373,000 gallons of various
liquids stored in 224 aboveground tanks of unknown physical condition, some of which contain
hazardous organic and inorganic liquids. The inorganic liquids include spent or unused hydrochloric
acid and aqueous ammonia. Fifty tanks have been inspected for leaks and rupture. Two tanks were
determined not to be secure and have been drained and their contents drummed for disposal. Small
quantities of identifiable chemicals have been overpacked and secured, while small quantities of
unidentified chemicals remain in some areas. Thirty-eight electrical transformers formerly located on
site, three of which contained PCB-contaminated oil, have been drained, drummed, and djsposed of
at a licensed off-site facility. Removal activities have also begun with respect to some of the surficial

containers (including pressurized cylinders).

A site investigation conducted by a consulting firm on behalf of the site owner was completed in May
of 1988, during which samples were taken from 10 existing groundwater monitoring wells and 13
more monitoring wells were installed. Analyses of samples from these wells identified four
underground plumes within the groundwater of the Upper Glacial Aquifer. One plume occurs at a
depth of approximately 20 feet along the eastern boundary of the site and was found to contain
several dry cleaning solvents related to tetrachloroethylene. The plume is believed to originate from
a dry cleaning facility that formerly occupied the property adjacent to the site. Another plume was
found along the western boundary of the site and was traced to an adjacent property formerly
occupied by a petrochemical company. Both pldmes are moving south towards Glen Cove Creek.
Another plume of No. 2 fuel oil occurs in the vicinity of a leaking 500,000-gallon tank north of
Garvies Point Road. The last plume is located around the Mud Pond/Mud Holes, which contain waste
processing water and heavy metals. Chloride and sulfate compounds, and notable concentrations of
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PART Vi: SITE SUMMARY AND RECOMMENDATIONS (CONT’D)

lead, cadmium, tungsten, chrorﬁium, arsenic, barium, and silver have been detected in groundwater
samples collected from this area. The materials leaking from the fue! oil tank and the ponds have also
scarred the vegetation and stained the soil in this area. Asbestos fibers from decaying tank covers and
pipe wrapping materials are known to be present on the ground. Similarly, waste piles containing
raw and processed tungsten ores are known to contain radioactive radium, uranium, and thorium
compounds used in the ore refinip:tg process. The United States Environmental Protection Agency
issued an Administrative Order on Consent to the Glen Cove Development Company on July 21, 1989,
outlining initial actions to be taken at the site. The site is scheduled for a cleanup of hazardous
wastes including, but not limited to, the removal of drums, the contents of the tanks, and the
laboratory chemicals, but plans for cleanup of the groundwater and soil have not been finalized.
Development as a residential area is planned for the site.

Analytical results from groundwater, surface water, soil, and sediment samples collected from this
site by NUS Corporation Region 2 FIT in April and May of 1990 indicate a release of significant
concentrations of contaminants associated with tungsten refining to the environment. Elevated
concentrations of antimony, arsenic, barium, beryllium, copper, cobalt, chromium, lead, manganese,
mercury, nickel, vanadium, cadmium, uranium, thorium, molybdenum, bismuth, zinc, and cyanide
were detected in soil and/or groundwater samples. The uranium and thorium compounds are known
to be radioactive. Analytical results from the surface water and sediment samples collected from on-
site waste sources indicate the presence of notable concentrations of PCBs ( Aroclor-1248 and Aroclor-
1254) and elevated concentrations of metals. Two of the surface water samples collected from on-site
waste sources contained cyanide. Surface water samples collected from Glen Cove Creek showed the
presence of tetrachloroethene; sediment samples collected from the creek contain polycyclic

aromatic hydrocarbons and elevated concentrations of several metals.

Based upon the high target population potentially affected by groundwater contamination and the
potential for direct contact with some of the wastes on site, the Li Tungsten Site is recommended for
a LISTING SITE INSPECTION. All of the radioactive waste piles should be roped off from unauthorized
access and labelled with radiation piacards until they can be contained/covered, removed from the
site, and properly stored at a licensed facility. The propane and aqueous ammonia tanks and other
large process tanks containing organic and inorganic liquids/residues should be emptied and disposed
of properly. The remaining drums, barrels, and crates of tungsten ore/residues should be recycled or
processed at another tungsten refining facility. The many empty 55- and 30-gallon drums on site
should be crushed and properly disposed. Lastly, a cleanup plan for the contaminated groundwater,

surface water, soil, and sediment should be formulated.
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LI TUNGSTEN RI/FS
WORK PLAN

EXECUTIVE SUMMARY

SITE LOCATION AND BACKGROUND

The Li Tungsten site is located at 63 Herb Hill Road in the City of Glen Cove, Nassau
County, Long Island, New York. This site has a complex history of name and ownership
changes, and environmental site assessments, investigations and removal actions. Specific
details are discussed in Section 2.0. From early 1940’s until approximately 1985, tungsten
ores or concentrates, imported primarily from mainland China, South America and Canada,
were smelted at this facility for the production of tungsten carbide powder, tungsten wire,
and welding rods (NUS, 1989; 1990). In 1985 the company filed for bankruptcy and the
facility ceased operation.

Large quantities of the ore concentrates were left on site in various processed and
unprocessed forms. The ore which is present in drums, wooden crates and piles both inside
and outside the buildings, contains heavy metals and radioactive isotopes of uranium,
thorium, and radium. Many of the drums and crates located outside are weathered and/or
corroded to a point where the contents have spilled on the ground. In other areas, the
drums have been over-stacked and have become very unstable as the drums deteriorated
and corroded.

Numerous aboveground wooden, steel or fiberglass tanks were used during the various
smelting processes, and to store reactants (e.g., hydrochloric acid, ammonia, hydrogen)
and/or intermediate compounds (e.g., ammonium paratungstate or APT). Some of these
tanks may still contain some hazardous and inorganic liquids. -As the tungsten ore moved
through its various processing stages, the radioactive isotopes became more concentrated
in the residual waste or slag. There are indications that some of this slag was placed in
waste piles at the ground surface and/or buried on site (NUS, 1989; 1990). Heavy metals
which constitute impurities that were removed during the extraction process include:
antimony, arsenic, barium, bismuth, copper, cobalt, chromium, lead, manganese, mercury,
molybdenum, nickel, thorium, uranium, vanadium, and zinc.

Several of the buildings on site have deteriorated to a point where they represent a physical
safety hazard. Portions of some walls and roofs have collapsed. In addition, friable and
non-friable asbestos is present as pipe wrap, tank insulation, siding shingles, and roof tiles.
Standing water in the West Dice Building has flooded and concealed a deep pit in the floor.

Previous Site Investigations

Various site investigation activities were conducted at the site between 1988 and 1990 by the
Nassau County Department of Health (NCDOH), the New York State Department of
Environmental Conservation (NYSDEC), the potentially responsible parties (PRPs), and
the United States Environmental Protection Agency (USEPA). Results of these sampling

activities have indicated the presence of heavy metals, fuel oil constituents, and volaule
organics in the groundwater, surface water, sediments and soils.
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Current Conditions

The Li Tungsten site ceased operations in June 1985 and has been inactive since. Site
security (fencing and guard) was addressed as one of the interim remedial measures in the

~ AOC. Although a one person security guard is maintained on a 24-hour basis, the site could

be entered without the knowledge of the security force through breaks in the fence. During
the site tour, observations were made that vandalism has occurred. Many of the salvageable
fixtures (e.g., copper wiring and piping) have been removed and general debris (e.g, washing
machines, mattresses) have been left behind.

OBJECTIVE OF THE RI/FS

This Remedial Investigation/Feasibility Study (RI/FS) is designed to collect sufficient data
on the nature and extent of contamination to remediate the site. In achieving this objective,
these data will be used to determine contamination sources, identify migration pathways,
perform an assessment of human health and ecological risks, and support the selection of
remedial alternatives to mitigate or reduce risks in accordance with the requirements of the
National Contingency Plan (NCP) and the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Re-authorization Act of 1986 (SARA).

The Health and Safety Plan (HASP), and Field Operations Plan (FOP), which includes the
Quality Assurance Project Plan (QAPjP) and the Field Sampling Plan (FSP), will be
prepared after the Work Plan has been approved by the USEPA.

INITIAL EVALUATION

The contamination at the Li Tungsten site exists in the groundwater, soil, surface water and
sediments. The groundwater contains VOCs and inorganic compounds. The major VOCs
contamination is present in two areas and may be related to two off-site sources. The
inorganic contamination on-site is a result of the past facility operations and disposal
practices. Drums, crates and piles of processed ore and slag will continue to act as
contaminant source to the groundwater until they are removed. The disposal area in Parcel
B, the two Mud Holes, the Mud Pond and the storm drains are also potential contaminant
sources.

The surface water contamination consists mostly of inorganic compounds and relative low
levels of VOCs. Continuing sources to surface water contamination consists of runoff from
the residual ores, the disposal area in Parcel B, and the storm drains.

During site visits, several safety related observations were made. These observation related
to obstructions and site conditions that would affect worker safety in the performance of RI
field investigation tasks. To eliminate these safety hazards, we propose that additional
interim remedial actions be implemented to address each of the safety hazards, before RI
field investigation tasks are initiated. ‘
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1.0 INTRODUCTION

11 Overview

The Li Tungsten Corporation (Li Tungsten) site is an inactive 26 acre site located at 63
Herb Hill Road, City of Glen Cove, Nassau County, New York (USEPA ID #NYD9868826-
60). From early 1940’s until approximately 1985, tungsten ores or concentrates, imported
primarily from mainland China, South America and Canada, were smelted at this facility
for the production of tungsten carbide powder, tungsten wire, and welding rods (NUS, 1989;
1990). In 1985 the company filed for bankruptcy and the facility ceased operation.

Large quantities of the ore concentrates were left on site in various processed and
unprocessed forms. The ore which is present in drums, wooden crates and piles both inside
and outside the buildings, contains heavy metals and radioactive isotopes of uranium,
thorium, and radium. Many of the drums and crates located outside are weathered and
corroded to a point where the contents have spilled on the ground. In other areas, the
drums have been overstacked and have become very unstable as the drums deteriorated and
corroded. Since many of the drums contain radioactive material, they represent both a
potential health hazard as well as a physical safety hazard.

The amount of extractable tungsten in a specific ore is dependent on the ore characteristics
and the mineral assemblages of the ore. While tungsten occurs in 29 known mineral species,
numerous isomorphous substitutions are possible within the tungsten minerals. It was
necessary during the smelting, therefore, to be able to vary the extraction process to
separate the various accessory metals (or impurities) depending upon the specific type of
ore or concentrate that was imported. The smelting was generally conducted in relatively
small batches, to permit any individual or combination of extraction treatments. Typical
treatments in the smelting included physical, chemical and mechanical processes including:
sizing and crushing; gravity, magnetic and electrostatic separation; roasting; leaching;
floatation; and fusion. An analytical laboratory was located on site to perform chemical
analysis on the ore and pilot testing of the extraction treatments.

Numerous aboveground wooden, steel or fiberglass tanks were used to perform the

extraction treatments and to store reactants (e.g., hydrochloric acid, ammonia, hydrogen)

1-1
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and/or intermediate compounds (e.g., ammonium paratungstate or APT). Some of these
tanks may still contain some hazardous and inorganic liquids. As the tungsten ore moved
through its various processing stages, the radioactive isotopes became more concentrated
in the residual waste or slag. There are indications that some of this slag was placed in
© waste piles at the ground surface and/or buried on site (NUS, 1989; 1990). Heavy metals
which constitute impurities that were removed during the extraction process. include:
antimony, arsenic, barium, bismuth, copper, cobalt, chrommm. lead, manganese, mercury,
molybdenum, nickel, thorium, uranium, vanadium, and zinc.

Many of the buildings on site have deteriorated to a point where they are not considered
safe to enter. Portions of some walls and roofs have collapsed. Friable and non-friable
asbestos is present as pipe wrap, tank insulation, siding shingles, and roof tiles. Standing
water in the West Dice Building has flooded a deep pit in the floor.

Various site investigation activities were conducted at the site between 1987 and 1990 by the
Nassau County Department of Health (NCDOH), the New York State Department of
Environmental Conservation (NYSDEC), the potentially responsible parties (PRPs), and
the United States Environmental Protection Agency (USEPA). Results of these sampling
activities have indicated the presence of heavy metals, fuel oil constituents, and volatile
organics in the groundwater, surface water, sediments and soils.

This Remedial Investigation/Feasibility Study (RI/FS) is designed to collect sufficient data
on the nature and extent of contamination to remediate the site. In achieving this objeéﬁve,
these data will be used to determine contamination sources, identify migration pathways,
perform an assessment of human health and ecological risks, and support the selection of
remedial alternatives to mitigate or reduce risks in accordance with the requirements of the
National Contingency Plan (NCP) and the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA).

12 Approach to Development of Work Plan

Malcolm Pirnie, Inc., (MPI) is submitting this Work Plan to the USEPA in response to
Work Assignment #025-2LAL under the Alternative Remedial Contracting Strategy (ARCS)

1-2
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Contract No. 68-W9-0051. This Work Plan presents the proposed technical scope of work
for the RI/FS and includes a schedule for the performance of the work.

This Work Plan has been prepared in accordance with current USEPA guidance. The
following are several of the documents specifically applicable to preparation of an RI/FS
that were considered in preparing this Work Plan:

. Interim Final Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA, OSWER Directive 9355.3-01. (USEPA,
1988a)

. Data Quality Objectives: Development Guidance for Uncontrolled
Hazardous Waste Site Remedial Response Activities, OSWER Directive
9355.0-7B, (USEPA, 1987a). 4

. Interim Guidance of Superfund Selection of Remedy, OSWER Directive
' 9355.0-19, (USEPA, 1986a).

. Additional Interim Guidance for FY-87 Records of Decision, OSWER
Directive 9355.0-21, (USEPA, 1987b).

. Risk Assessment Guidance for Superfund, Volume I, Human Health
Evaluation Manual Part A (USEPA, 1989a).

. Risk Assessment Guidance for Superfund, Volume II, Environment
Evaluation Manual (USEPA, 1989b).

. Superfund Exposure Assessment Manual (USEPA, 1986b).

. Draft Generic Work Plan Guidance (USEPA, 1989c).

. CERCLA Compliance with Other Laws Manual, Interim Final EPA/540-
/G-89/006. Office of Emergency and Remedial Response, Washington, D.C.
August 1988, 195 pp, (USEPA, 1988b).

. Guide for Conducting Treatability Studies Under CERCLA (Interim Final) .
EPA /540/2-89/058, December 1989, 138 pp, (USEPA, 1989d).

Preparation of this Work Plan was based upon a review and consideration of data,
information, and discussions related to the following:

. Two site visits by MPI personnel on September 1, 1992 and February 3,
1993.
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USEPA comments on the Draft Work Plan, letter dated December 24, 1992
and subsequent discussions.

Scoping meeting with the USEPA held on September 3, 1992.

Li Tungsten Site Investigation Report. Prepared for Compon Reality
Corporation, New York, NY by RTP Environmental Associates, Inc,
Westbury, NY, May 1988, 2 volumes (RTP, 1988).

Final Draft, Preliminary Assessment, Li Tungsten, Glen Cove, NY. Revision
No. 1 dated October 18, 1989 with Appendices (NUS, 1989).

Final Draft, Site Inspection Report, Li Tungsten, Gler Cove, NY. Septem-
ber 28, 1990 with Appendices (NUS, 1990).

Interim Remedial Actions Report. Prepared for Glen Cove Development
Company, April 4, 1990 (HART, 1990).

Final Remedial Investigation Report, Mattiace Petrochemical Site, Operable
Unit One, Glen Cove, NY. Volumes I and I (EBASCO, 1991).

Topographic Map - Sea Cliff, NY Quadrangle, 1:24,000, Photorevised 1979
(USGS, 1979).

13 Scope of Work

The scope of work for this Work Plan was outlined in the Work Assignment Form and
Statement of Work which was transmitted to MPI from the USEPA in a letter from the
Contracting Officer (CO) dated August 26, 1992. The Statement of Work identified the

following tasks:

Review existing background documents provided by USEPA.

Develop an RI/FS Work Plan that is comprehensive enough to support a
Record of Decision (ROD) for the entire study area.

Attend scoping meeting within 10 days after issuance of the work assign-
ment.

1.4 Work Plan Content

This Work Plan is organized into nine sections of text including references and a glossary.

A brief description of each section follows.

14
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Section 1.0, INTRODUCTION, presents an overview of the environmental conditions at the
site, the approach used in developing the Work Plan, the scope of work, and the
organization and content of the Work Plan. '

Section 2.0, SITE BACKGROUND AND SETTING, presents the backgroﬁnd of the site
including the location, history and current conditions.

Section 3.0, INITIAL EVALUATION, presents an initial evaluation of the existing data base.
This section includes a description of the types of waste present, site hydrogeology, climate,
population and environmental resources, migration and exposure pathways, a preliminary
identification of applicable or ‘relevant and appropriate requirements (ARARs), a
preliminary assessment of public health and environmental impacts, a summary of additional
data requirements, remedial action objectives, and recommendations for interim remedial

actions to be completed before the Rl is initiated.

Section 4.0, WORK PLAN RATIONALE, includes the Data Quality Objectives (DQOs) for
RI sampling and analytical activities, and the approach for preparing the Work Plan, which
illustrates how the activities will satisfy data needs.

Section 5.0, TASK PLANS FOR RI/FS, presents a proposed scope for each standard task
of the RI/FS in accordance with the RI/FS guidance document (USEPA 1988a).

Section 6.0, PROJECT SCHEDULE, presents the anticipaied schedule for the RI/FS tasks.
Section 7.0, PROJECT MANAGEMENT APPROACH, presents project management
considerations that define relationships and responsibilities for selected task and project

management teams.

Section 8.0, REFERENCES, provides a list of references used to develop material presented
in this Work Plan.

Section 9.0, GLOSSARY OF ABBREVIATIONS, provides a glossary of abbreviations and
acronyms used in this Work Plan.
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The Health and Safety Plan (HASP), and Field Operations Plan (FOP), which includes the
Quality Assurance Project Plan (QAPjP) and the Field Sampling Plan (FSP) will be

prepared after the Work Plan has been approved by the USEPA.
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2.0 SITE BACKGROUND AND SETTING

2.1 Site Location

The Li Tungsten site is located at 63 Herb Hill Road in the City of Glen Cove, Nassau
County, Long Island, New York. A regional map and a site location map are provided in
Figures 2-1 and 2-2, respectively. The geographic coordinates of the site are latitude
40°51'36" North and longitude 73°38°25" West. Also located on Figure 2-2 is the adjacent
Mattiace Petrochemical site which is on the National Priorities List (NPL) and was the
subject of a recently completed an RI/FS directed by the USEPA (EBASCO, 1991).

The site is approximately 26 acres and consists of four (4) separate parcels designated A,
B, C and C'. For the purpose of this Work Plan and subject to the findings of the field
investigation, the study area is defined as the entire 26 acres. The location of Parcels A, B,
C and C’ and the significant site features on each parcel are shown on the site plan in
Figure 2-3.

Parcel A is approximately seven acres and served as the main operations center when the
site was active. It contains the majority of buildings, structures (e.g., tanks, two surface
impoundments) and drums/crates of tungsten ore. It is bounded by Herb Hill Road on the
north, Garvies Point Road on the west, an adjoining property on the east, and Glen Cove
Creek on the south. Parcel B is the smallest of the three parcc'.ls. approximately six acres,
and is located due north of Parcel A. Parcel B is bounded by Herb Hill Road on the south,
Dickson Lane on the west, The Place on the north, and an adjoining property on the east.
The area south of the pond on Parcel B was used primarily as a parking lot when the plant
was active, however, disposal activities also are believed to have taken place north of the
pond (RTP, 1988). The disposal area north of thé pond on Parcel B has been referred to
in previous reports (HART, 1990; NUS, 1989, 1990, 1991) as a "landfill". Observations made
during the second site visit confirmed that disposal activities have taken place in that portion
of Parcel B, but insufficient information is available to confirm that actual landfilling
operations took place. Further references to this area in the Work Plan text and on figures,
therefore, will refer to it as a disposal area. Parcel C is the largest of the three parcels,
approximately 14 acres, however, not all of this parcel was part of the Li Tungsten property
during active site operations. The Glen Cove Development Corporation (GCDC) acquired

2-1
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approximately four acres of undeveloped property, designated Parcel C’, sometime after
1984. Parcel C contains several buildings, a 500,000 gallon aboveground fuel oil storage
tank, and three surface impoundments (e.g., Mud Pond and two Mud Holes) used to

dispose of process waste water.

22 Site History

This site has a complex history of name and ownership changes, and environmental site
assessments, investigations and removal actions. Specific details are discussed in the
paragraphs below. The chronoloéical history of site ownership, operations, and preliminary
investigations/interim remedial actions is summarized in Table 2-1. .

Early in the 1940’s the National Reconditioning Company was formed by Kuo Ching (K.C.)
Li. The company was operated and managed by the Wah Chang Trading Corporation of
New York. In addition to being the chairman and chief engineer of Wah Chang Trading
Corporation, K. C. Li was also a distinguished mining engineer, discoverer of tungsten in
China, and was responsible for first importing tungsten into the United States. The purpose
of the company was to build a facility in Glen Cove, NY, to concentrate tungsten ores.

The facility became operational in 1942. Operation consisted of processing raw ore and
scrap tungsten concentrates to produce ammonium paratungstate (APT) and subsequently
formulating APT to metal tungsten powder and tungsten carbide powder. Other specialty
products that were produced included: tungsten carbide powder for plasma spraying; tung-
sten titanium carbide powder; tantalum carbide powder; tungsten spray powder; crystalline
tungsten powder; and molybdenurn spray powder.

Based on available information, a variety of extraction processes (or treatments) were used
to separate the various accessory metals (or impurities) from the tungsten depending upon
the specific type of ore or concentrate that was imported. The smelting was generally
conducted in relatively small batches, to permit any individual or combination of extraction
treatments. Typical treatments in the smelting process included physical, chemical and
mechanical processes such as: sizing and crushing; gravity, magnetic and electrostatic

2-5
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\ TABLE 2-1 .
, CHRONOLOGY OF EVENTS AND SITE INVESTIGATIONS
N , Li Tungsten Site
. Glen Cove, New York

DATE EVENT

1940 National Reconditioning Corporation was formed by
K C. Li with the express purpose of building the
Glen Cove facility.

1942 Facility becomes operational. Operation consisted of
processing raw ore and scrap tungsten concentrates to
produce ammonium paratungstate (APT) and subse-
quently formulating APT to metal tungsten powder
and tungsten carbide powder. Other specialty prod-
ucts including tungsten carbide powder plus cobalt
and other material for plasma spraying; tungsten
titanium carbide powder; tantalum carbide powder;
tungsten spray powder; crystalline tungsten powder;
and molybdenum spray powder were also produced.

) 1948 National Reconditioning Corporation changes its
name to Wah Chang Smelting and Refining Corpora-
tion (WCSRC).

" 1948 - 1964 Site operated by WCSRC.
1964 WCSRC leases equipment/property to the Wah
Chang Corporation (WCC) which continued to
operate the facility.
April 1967 - 1972 Teledyne acquired the stock of WCC and the .two

companies merged. Operations at the site continued
by Teledyne-Wah Chang Corporation.

1972 : WCSRC formed a wholly owned subsidiary (Li Tung-
sten Corporation) which operated the facility until
filing for bankruptcy in 1985.

1984 : Property acquired by the Glen Cove Development
Company (GCDC). GCDC is a general partnership
duly organized and existing under the laws of the
State of New York and is owned by the Old Court
Holdings Company and the Old Court Joint Ven-
tures, Inc., both of which, in tum, are wholly-owned
subsidiaries of Old Court Savings and Loan, Inc., (in
Receivership) located in Maryland
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TABLE 2-1 (continued)

CHRONOLOGY OF EVENTS AND SITE INVESTIGATIONS

1984

June 1985

May 1988

March 29, 1989

April 14-16, 1989

July 21, 1989

September 18, 1989

April 4, 1990

September 28, 1990

July 1991

February 12, 1992

11 Tungsten Site

Glen Cove, New York

EVENT

GCDC continues to lease the site to Li Tungsten
Corporation. Market for tungsten in decline.

Li Tungsten Corporation files for bankruptcy.
Manufacturing operations at the facility cease.

RTP Environmental Associates, Inc., (Westbury, NY)
completes Site Investigation Report for Campon
Reality Corporation (RTP, 1988). Site investigation
undertaken to evaluate environmental conditions
prior to residential development. Geraghty and
Miller was subcontracted to perform the hydrogeology
investigation.

New York State Department of Environmental
Conservation (NYSDEC) performs site inspection.

USEPA assumes lead enforcement role on response
actions at the site. USEPA FIT2 contractor (NUS)
initiates Preliminary Assessment. '

Administrative Order On Consent (AOC) issued by
USEPA to Glen Cove Development Corporation
which specified nine (9) interim remedial actions.

USEPA FIT2 contractor (NUS) issues Preliminary
Assessment Report (NUS, 1989).

Interim remedial actions completed and final report
submitted (HART, 1990).

USEPA FIT2 contractor (NUS) issues Site Inspection

Report (NUS, 1990).

Li Tungsten site proposed for inclusion on the
National Priorities List (NPL).

Special Notice letters were sent by USEPA to five
PRPs (Teledyne, Inc; Li Tungsten Inc.; the Glen

Cove Development Corporation; Wah Chang Smelt-
ing and Refining Corporation; and Mr. John Li (son

2-7
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TABLE 2-1 (continued)
CHRONOLOGY OF EVENTS AND SITE INVESTIGATIONS
Li Tungsten Site
Glen Cove, New York

DATE EVENT

of Mr. K. C. Li). These letters solicited the involve-
ment of the PRPs in the investigation of the site.

August 26, 1992 Malcolm Pirnie receives work assignment to prepare
: RI/FS Work Plan.
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separation; roasting; leaching; floatation; and fusion. A generalized flow sheet of the
treatment processes is show in Figure 2-4,

Numerous aboveground wooden, steel or fiberglass tanks were used in performing some of
these treatments and to store reactants (e.g., hydrochloric acid, ammonia, hydrogen) and/or
intermediate compounds (e.g., APT). Many of these tanks still contain some hazardous and
inorganic liquids. As the tungsten ore moved through its various processing stages, the
naturally occurring radioactive isotopes of thorium, uranium, and radium became more
concentrated in the residual waste or slag. There are indications that some of this slag was
placed in waste piles at the ground surface and buried on site (NUS, 1989; 1990). Accessory
metals which constitute the impurities that were removed during the extraction process
include: antimony, arsenic, barium, bismuth, copper, cobalt, chromium, lead, manganese,
mercury, molybdenum, nickel, thorium, uranium, vanadium, and zinc.

In 1948 the National Reconditioning Company changed its name to Wah Chang Smelting
and Refining Corporation (WCSRC). WCSRC continued to operate the site until 1964
when they leased the equipment and property to Wah Chang Corporation (WCC). In 1966
Teledyne acquired the stock of WCC and the two companies merged. Operations at the site
continued by Teledyne-Wah Chang Corporation.

In 1972 WCSRC, which had been leaSing the equipment and property to Teledyne-Wah
Chang Corporation, formed a wholly owned subsidiary (Li Tungsten Corporation) which
continued to operate the facility. In 1984 the property was acquired by GCDC. GCDC is
a general partnership duly organized and existing under the laws of the State of New York
and is owned by the Old Court Holdings Company and the Old Court Joint Ventures, Inc,,
both of which, in turn, are wholly-owned subsidiaries of Old Court Savings and Loan, Inc.,
(in Receivership) located in Maryland. GCDC continued to lease the site to Li Tungsten
Corporation until 1985 when 'Li Tungsten Corporation ceased operations at the site and
filed for bankruptcy.

There is very little specific documented knowledge on waste volumes that were generated
or waste disposal practices. Drummed waste is also reported to have been buried on-site
in a portion of Parcel B (NUS, 1989, 1990). Liquid wastes are believed to have been
disposed of through numerous subsurface drainage pipes that have been noted in the

29
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bulkhead and empty directly in Glen Cove Creak. State Pollution Discharge Elimination
System (SPDES) permits allowed for up to as many'as 250,000 gallons per day of discharge
to Glen Cove Creek. Mud Pond and the two Mud Holes were also reportedly used to
dispose of liquid wastes.

On April 14, 1989 the USEPA received a request from the NYSDEC to use its Superfund
authority to respond to threats posed by hazardous materials at the site. USEPA's
preliminary assessment and site inspection of site conditions (NUS, 1989; 1990), revealed
a large quantity of slag which was emitting low-level beta-gamma radiation. In addition,
large quantities of laboratory reagents, various hazardous materials in drums and tanks,
asbestos, transformers, and cylinciers containing compressed liquids and gases were found
in several buildings. Air monitoring showed no dangerous levels of organic compounds
either on site or off-site. As a result of the conditions identified at the site, the USEPA
issued an Administrative Order on Consent (AOC) to GCDC to stabilize all potential

threats to the public and the environment.

Fred C. Hart Associates, Inc., (HART) was hired by GCDC to coordinate the nine (9)
interim remedial actions identified in the AOC (HART, 1990). Additional remov-
al/remedial actions were also undertaken by GCDC. A list of the interim remedial actions
and the additional actions completed at the site is summarized in Table 2-2.

The Hazard Ranking Score (HRS) for the Li Tungsten site was 50.00 which is above the
28.5 threshold value for inclusion on the NPL (NUS, 1991). In July 1991 the Li Tungsten
site was proposed for inclusion on the NPL and in October 1992, the site was placed on the
NPL.

23 Current Conditions

The Li Tungsten site ceased operations in June 1985 and has been inactive since. Site
security (fencing and guard) was addressed as one of the interim remedial measures in the
AOC. Although a security guard is present on-site 24 hours a day, the site could be entered
without knowledge of the security guard through breaks in the fence. During the site visits,
observations were made that trespassing has occurred. Many of the salvageable fixtures

2-11
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TABLE 2-2
SUMMARY OF INTERIM REMEDIAL ACTIONS AND
ADDITIONAL REMOVAL ACTIONS
LI Tungsten Site
Glen Cove, New York

AOC Specified Tasks

The AOC contained a schedule for completion of the nine tasks listed below. There is
insufficient information available to determine exactly when these activities were completed,
but generally they occurred between the date the AOC was signed on July 21, 1989 and the
date the Remedial Action Report was issued on April 4, 1990.

s- § . )

Repairs were made to all existing fences and gates. New fence was installed
in two areas. All gates were made functional and fitted with locks.

Radioactive Material

Twelve (12) drums (or 113 cubic feet) of equipment, thorium metal and
other materials (HART, 1990, p.13), plus a small furnace were removed by
NDL on December 11, 1989.

Twenty (20) yards of radioactive process ore slag was relocated to a secure
area within the Dice building (HART, 1990, p.13).

laboratory Chemicals

ed

Fifty-two (52) 55-gallon and 80-gallon overpacks and twenty (20) S-gallon
pails of labeled laboratory chemicals were prepared for shipment to Cycle
Chem.

Eight (8) 55-gallon drums of unknown liquid laboratory chemicals were
placed in the staging area.

One (1) 55-gallon drum of unknown solid laboratory chemicals were placed
in the staging area.

emi

The liquids from approximately 150 - 200 unknown drums were bulked for
removal and disposal (HART, 1990, p24).

Tank Characterization

A total of 223 tanks were identified on the three site parcels [A - 197 tanks
(112 empty); B - 6 tanks (all empty); and C - 20 tanks(14 empty)] (HART,
1990, p. 35).

Disposal of tanks was not specified as part of IRA (HART, 1990, p.24).

2-12
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B TABLE 2-2 (continued)
SUMMARY OF INTERIM REMEDIAL ACTIONS AND
- ADDITIONAL REMOVAL ACTIONS
Li Tungsten Site
Glen Cove, New York

stos i

. Five (5) high volume air samples were collected (Carbide Building; West
Dice Building; Loung Building; Dickson Warehouse; and Benbow Building)
and analyzed by transmission electron microscopy (TEM) with no indication
of airborne asbestos (HART, 1990, p. 57).

. Fifty-one bulk samples were collected from Parcels A and C and analyzed by
polarized light microscopy (PLM). Slightly more than half of the samples
(53%) reflected the presence of asbestos containing materials (ACM).
Results are presented in Plate 2 (HART, 1990).

Creck Sediments
. Five (5) sediment samples were collected from Glen Cove Creek and two (2)

sediment samples and two (2) sediment core samples were collected from
Hempstead Harbor. No enhanced levels of radionuclides were detected in
the creek or the harbor.

. Thirty eight (38) samples were collected from transformers or other
electrical equipment. Eleven (11) samples collected reflected concentrations
of PCBs greater than 50 ppm; three (3) units reflected concentrations
greater than 500 ppm. '

. Although not specified in the AOC, transformer oils were drained from all
units; some were disposed of as PCB oils, others as non-PCB oils. The
carcasses of three (3) transformers were also disposed of as PCB solids
(HART, 1990, p.68).

Mercury Spill Cleanup '

. An area inside the Benbow Building (Parcel C) was identified as having
mercury on the floor. A commercially available mercury absorbing salt was
used to absorb the mercury. Portions of the subfloor conduit which
contained mercury could not be cleaned up because heavy equipment that
was present made the area inaccessible. The room was boarded up and
labelled to indicate the presence of residual mercury.

itional Ta ified in

The additional tasks listed below were completed by GCDC and with the concurrence of
USEPA either prior to issuance of the AOC or concurrent with the AOC specified tasks
listed above. A separate order was issued in April 1989 for the removal of the anhydrous
ammonia. In general, these tasks were completed between June 1989 and April 1990.
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TABLE 2-2 (continued)
SUMMARY OF INTERIM REMEDIAL ACTIONS AND
ADDITIONAL REMOVAL ACTIONS
Li Tungsten Site
Glen Cove, New York

Twenty-six (26) cylinders were identified for removal. Twenty-four (24) of
these cylinders were clearly marked with the name of the owner/distributor.
The owners/distributors were contacted and the cylinders were removed.

Two (2) cylinders remain at the site - their contents are unknown. They
were scheduled for sampling and analysis in April 1990. The results of this
sampling is not known. '

Additional Laboratory Overpacks

Due to the number of chemicals (over 2500 individual containers; 500 with
labels) found in the laboratories, offices, storage spaces in Parcel A,
strict adherence to the limitation of the interim remedial action (200
laboratory chemicals) would have left a large quantity of chemicals on-site.
Additional chemicals were removed, however, some may still remain

Three (3) dump truck loads (approximately 20 cubic yards) of radioactive
slag were moved from Parcel A (near the fence at Herb Hill Road and
Garvies Point Road) to inside the West Dice Building. The slag was placed
on pallets, covered with plastic, and labeled with signs indicating a radioac-
tive hazard.

ia
One (1) tank of anhydrous ammonia on Parcel A was emptied pursuant to
a separate order issued in April 1989. The anhydrous ammonia was
removed and returned to its distributor (HART, 1990, p. 69).

etone Peroxid al
One (1) pint of MEKP was removed from the refrigerator in the main office
building (dark room) for disposal (HART, 1990, p. 70).

Inorganic Acid Gases - fluoride was found in excess of one field blank and
was thought to be due to hydrofluoric acid found in several drums.
Volatile Organic Compounds - not detected in significant quantities.-
Inorganics - all samples were significantly below ACGIH published Threshold

Limit Values (TLVs). No difference was found between air samples
collected inside the buildings and those collected outside.

- Radioactive Slag Relocatjon
N
vdrou
ethvl Eth
ir Sampli
N
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(e.g. copper wiring and piping) have been removed and general debris (e.g., washing
machines, mattresses) have been left behind.
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to contain elevated radionuclide concentrations.
3.1.7 Characteristics of Chemical Contamination

Characteristics of chemical contamination on the site stem from activities associated with
the production of tungsten carbide powder, tungsten wire and welding rods. To produce
these products, monazite sand and tungsten ore or concentrates were smelted between the
1942 and 1985. The treatment processes used to extract tungsten metal from these materials
generated a residual slag (waste ore) which tended to concentrate radioactive isotopes of
uranium, thorium and radium, and other heavy metal impurities. The slag, as well as some
processed and unprocessed, ore was stored on-site in wooden crates, piles, and drums.
Much of this material still remains on the site and some of it is believed to have been
disposed of on site (Parcels B and C).

Potential contaminants on the site include commercially prepared strong acids, strong bases,
organic solvents, aqueous ammonia, mercury and cyanide which were used in the treatment
processes. The acids were used for leaching of impurities out of the tungsten where
mechanical separation was not effective. An on-site laboratory also existed where the
tungsten product was analyzed for impurities and either sent for reprocessiﬁg or identified
as a finished product. The majority of chemicals used in the laboratory were removed as
part of the interim remedial actions (HART, 1990). Other organics used on the site
included PCBs in transformers, and fuel oil which was stored in several tanks, including one
500,000 gallon aboveground storage tank.

Asbestos containing materials (ACM) has been found on-site in siding shingles, roof tiles,
tank covers and pipe insulation. ACM has also been found on the ground at the site.

3.1.8 Sources and Distribution of Contamination

As described earlier, several investigations have been completed at the site (RTP, 1988;
G&M, 1988; NDL, 1989; HART, 1990; NUS, 1989; 1990). The results of these
investigations were used to prepare the following sections which summarize the current

understanding of environmental conditions at the site.

3-15
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The primary sources of contamination on the site include processed and partially processed
tungsten ore present in drums, wooden crates, and piles located both inside and outside the
buildings. Removal of these source materials is proposed in this Work Plan as an interim
remedial action prior to initiating the RI field investigation. Other potential sources
include; Mud Pond and two Mud Holes which were used for disposal of wastewater; the
disposal area located on Parcel B; unconfirmed disposal areas on Parcel C that is devoid of
vegetation; underground storage tanks (whose locations and contents are unknown), and a
500.000 gallon-aboveground fuel oil tank.

Secondary sources of contamination include the on-site soil; off-site groundwater from the
Mattiace property, the former Powers-Chemco property and/or a former dry cleaner; and
the storm and process drains on-site and off-site. Removal of asbestos is also proposed in
this Work Plan as an interim remedial action prior to initiating RI field investigation (See
Section 3.7).

Chemical contamination is distributed throughout the groundwater, surface water, soils and
sediments at the site. Volatile organic compounds in the groundwater may originate from
off-site sources, including a former dry cleaning establishment to the east of Parcel B and
the Mattiace site (NUS, 1990). No on-site source of organic contaminants has been
identified. The predominant contamination attributable to on-site sources is inorganic
metals. Inorganic metals are found at the majority of the groundwater sampling locations.
Inorganic metals have been identified in the on-site surface water and sediment
contamination, including Mud Pond, the Mud Holes, the pond and associated drainage

stream on Parcel B, the standing water in the building, and open tanks.

3.1.8.1 Chemical Characteristics of Sofl

This section presents a summary of the chemical characterizations of the soils based on
existing data (NUS, 1990). Soil samples were collected at a total of 10 locations (S-1
through S-10) as shown on Figure 3-1. The samples were analyzed for volatile and semi-
volatile organic compounds, pesticides/PCBs, and inorganic compounds (metals and non-

metals).

3-16
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Pursuant to the Labor Law and Industrial Code Rule No. 38, and in reliance on statements and repre-
sentations heretofore made by the licensee designated below, a license is hereby issued qutherizing such
licensee to transfer, receive, possess and use the radioactive material(s) designated below; and to use such

N radioactive materials for the purpose(s) and at the place(s) designated below. This license is subject to all
applicable rules, regulations, and orders now or heredfter in effect of all appropriate requlatory agencies
cnd to any conditions specified below.

Licensee 3. License number

Uah Chsng Szeltizge and Refiring 743=0454
Company of .:::ericq, Irec.

2. Address ©3 Her®: 1411 Z2oad 1 Expirotion date
. Glern Cove, Mew York Vhiign;nti sorminzted

1. Name

5. Reference number
1

6. Radicactive materials 7. Chemiccl and/or physical form 8. Maximum quantity licensee
(element and mass number) may possess at cny one time
1. Thorim 1. Thorimm oxide 1. 2300 pourds

2. Thorimm 2. Thorium niitrate 2. 750 poundsg

Total thorium not to exceed
~ogd= curies
tS G (s 4 Calenlatren)
ax

CONDITIONS
8. Authorized use. (Unless otherwx.se specxhod the authorized place of use is the licensee’s address stated
in Item 2 above.)], 4is insulater in vacuum furnace,
2. Trcduction of theriated tungston ;owder as step in ranufacturin~ of
welding rods.
10, The licezsee chall conduct crerations involving the use of sources of radiation 4n
compliance with the roquirements of Mew York State Industrial Cede “ule s, 3%, "®adiaiicn
Protection®.
11. ‘ny dlsposal of rxdicactive waste Ly tae licenseo bty turial, =hroush ths sanitaTy sewver,
or by oiher release 1o the enviromment shall be in accordance -ith the srovisiomg of Sart 16,
Few York State CTanitary Cade Reccrds of all such disnosal shall he raintsinad 'v tho licensee,
Monitori=ng precedures shall be inatituted where necessary to demonstrate that concentrations
and oua_tit*ﬂs cl radicaciive ratconial so disposed of ds notl cxcead permissible lewels,
12. The agrecment.raterinl described in Jtems 6, 7 =nd 3 abcve:
A. Tirli te used caly bty or under the supervi:ion of cither A. llorTa ¢r i, Dathie

B. Zh2ll zot be uzed in cr cn hvonn beinsgs, in preducts intermded for vnsontrolled

distrituticz to the general public, nor ia field spplicaticar .lisre radicactivity
is r’]-.“da

FOR THE NEW YORK STATE DEPARTMENT OF LABOR

Date by

o/

Form CCL-6aSL (8-63)
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STATE OF NEW YORK Fage & cf_-  Pcges
RADIOACTIVE MATERIALS LICENSE MF 82
20t 2

License Number 743-0464
Neference lhuzter: 1

C. Shall be possessed and used by the licensee in accordance witn statements,
repregentations and procedures comtained in his application dated February 26,
1964, and in related documents as follows:

1. Istter to the United States Atomic Energy Comission dated Fsbruary 20,
1961, signed ty Allen lau,

2. 80 much of Part 40, Title 10, Code of Federal Fagulations as is
applicable to operations of the licensee and not in confliot with
Ccde Pule 33 or the other conditions of this license.

T09¢0T

FOR THE NEW YORK STATE DEPARTMENT OF LABOR

--'.A Py / s ~1 i 'T'Q < \_,1 .
March 19, 1964 oL _-,.‘/.2(' e S S A XY u{
) by_molaon, Ph.D., N.D.
APA1 $b Chief, Radiclogieal Health Unit

Form COL -6bSL (8-63) o Por: Morris Xleirnfeld, Director, DIH
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RADIOLOGICAL SURVEY
PHASE II INVESTIGATION
GARVIES POINT
GLEN COVE, NEW YORK

DUPLICATE 7%/

Prepared by:

Fred C. Hart Associates, Inc.
470 Park Avenue South
11th Floor
New York, New York 10016

and
The NDL Organization, Inc.
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June 5, 1990
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1.0 INTRODUCTION

Environmental investigations at the L1 Tungsten facility in Gien Cove,
New York, have i{ndicated that resfidual ore at the facility contains
naturally occurring radionuclides such as thorium -and uranium. These
radionuclides are present in the ore naturally and were concentrated in
the residual ore by the refining process. 1In April 1989, Fred C. Hart
Associates, Inc. (HART) was notified of unsubstantiated allegations that
some of the residual ore from the Li Tungsten operations may have been
deposited at the nearby Garvies Point Condominium site, also in Glen Cove,
while this site was operated as a municipal landfill. At the time of
these allegations, HART was 1in the process of finalizing a Remedial
Investigation Work Plan for the Garvies Point site for approval by the
New York State Department of Environmental Conservation (NYSDEC).

In order to {investigate  these allegations, HART conducted a
preliminary radiological survey (referred to as the Phase I Investigation
jn this document) at Garvies Point. The scope of this survey was
described in the Radiological Survey HWork Plan submitted to NYSDEC on
June 1, 1989. The survey was conducted on a 100 by 100 foot system of
grid points with a microR meter. This instrument measures real time
radioactivity from the surface to a maximum depth of two feet. Samples
were subsequently collected from three 1locations at the site where
elevated readings were noted in the microR meter survey. HART prepared a
report summarizing the results of the Phase I survey which was submitted
to NYSDEC on November 27, 1989. For completeness, the results of the
survey are also summarized in Section 2.1 in this report.

Based upon the results of the Phase I survey, a Phase II Radiological
Survey was proposed by HART. The Phase Il survey was designed to provide
more detafiled {information on the horizontal and vertical extent of
radionuclides at Garvies Point. The scope of the Phase II survey was
outlined in the Radiological Survey Results report of November 23, 1989
and consisted of an aerial photograph review; a large area gamma ray
survey on a 50 by 50 foot grid with an instrument capable of penetrating
up to six feet of soil; and the excavation of trenches in background areas

(2529n-1)
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and areas of elevated gamma ray readings. The Phase II investigation was
implemented at the site between January 23 and February 13, 1990. The
results of the survey are provided in Sections 2.2 - 2.4 of this report.

2.0 RADIOLOGICAL SURVEYS

2.1 Sumn_o.f_Ehnn_mennmm

A field team consisting of two HART personnel and a certified health
physicist performed the radiological survey on August 23, 1989.
Initially, a 100 by 100 foot grid was established at the site by Baldwin
and Cornelius, P.C. and HART personnel. Data was collected along the grid
with two microR meters from two different manufacturers in order to
verify measurements. A Geiger counter was not wused because this
instrument was not thought to be sensitive enough to measure the levels of
radiation that were anticipated. The level of radiation was measured at
each gridpoint at the ground surface and one meter above the surface. Any
elevated readings between ¢the grid points were also noted. The
measurements and all relevant observations were recorded in a bound field
notebook.

Agreement between the two different microR meters was excellent,
indicating that the on-site measurements were accurate. Most of the site
had radiation levels between 3 and 15 uR/hr as measured by the microR
meters. These levels are within the normal background range of up to 20
uR/hr.

Three areas with measurements that exceeded site background were
noted; the locations of these areas are shown in Figure 2-1. The area
near the driveway (Area 1) had readings between 20 and 25 uR/hr. Although
most of this area was covered with high grass, the highest measurements
occurred in a 4 foot by 10 foot area of unvegetated soil. When digging
below the surface in this area, readings up to 50 uR/hr were recorded at a
depth of 6 to 18 inches. A sample for laboratory analysis was collected
from this interval.

(2529n-2)
103611
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Areas 2 and 3 were near each other but were not contiguous. Readings
up to 60 uR/hr were recorded in Area 2 while Area 3 had readings up to
30 uR/hr. The elevated readings occurred in an approximately 10 foot
diameter region at Area 2 and in an approximately 6 foot diameter region
at Area 3. Similar to Area 1, readings increased below the surface in
these two areas. A fairly discrete reddish clay-rich sand layer which had
readings of 125 to 140 uR/hr was found in Area 2 at 6 to 10 inches below
the surface. A sample for laboratory analysis was collected from this
discrete clay layer. Readings at Area 3 increased from 30 uR/hr at the
surface to 40 to 60 uR/hr about 10 inches below the surface. The entire
interval was sampled for laboratory analysis.

In addition to the three samples collected from areas where above
background levels of radionuclides were detected, one sample was collected
at a grid point with background. radiation levels for comparison. All
samples were obtatned by digging below the surface with a spade and
filling a one liter glass jar. All samples were packaged in a cardboard
box with styrofoam packing materfal and shipped to Recra Environmental,
Inc. for analysis. The outside of the package was scanned with the microR
meter at the time of shipment and no measurements above background were
obtained. All soil samples were analyzed for gross alpha and gross beta
radioactivity and the gamma spectrum of each sample was determined using a
germanium detector.

The results of the radiological analyses are summarized in Table 2-1.
The levels of radioactivity measured 1in the samples correlated
qualitatively with the field measurements; i.e., the background sample had
the lowest levels, and Area 2 had the highest levels.

Based upon the results of the Phase I radiological survey and the soi!
sample analyses, a Phase II radiological survey was proposed for the
site. The purpose of the Phase II survey was to further characterize the
vertical and lateral extent of radiocactive matertfals. A smaller grid
configuration and a different type of survey instrument were used to
provide more detailed data. The Phase II survey included three tasks: an
aerial photograph review, a large area gamma ray survey and a subsurface
investigation.

(2529n-4)
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TABLE 2-1

GARVIES POINT PHASE | RADIOLOGICAL SURVEY

ANALYTICAL RESULTS
Field
Measure- Gross Gross
ments Alpha Beta Gasma Spectra (pCi/g)

Samole Depth (uR/hr) {PCi/g)  (PCi/e)  11-208  Pe-212  Bi-212  Pb-214  Bi-2)4 K-40 Ac-228  Th-22]7  Ih-234 U235
Background Surface 3-15 4.8¢42.8 1244 0.5:0.1  1.130.2 1.3¢0.2 1.240.2 1.140.2 1542 '2.800.3  0.8:0.3  2.830.8 0.330.
. Area ) 6-8 in S0 2546 28 1.940.2 4.940.5 6.7:0.9 1041 8.0+0.8 1532 1342 2.650.7 1932 1.240.7

Area 2 6-10 in 125-140 500460 520460 8048 21040 140420 5146 4446 2043 490450 04! 250430  7.040.

Area 3 0-10 in 30-60 200320 140420 8.440.9 2313 1542 5146 4145 1643 5146 1242 100410  7.130.1
£
It
33
(2529n-5) o




2.2 Phase II Aerial Photograph Review

2.2.1 Qbjective. The photographs were reviewed in order to determine
the extent of landfilling at the site. This {information was used to
decide which areas of the site were to be investigated in greater detail
during the large area gamma ray detector survey and trenching tasks.

2.2.2 Site History. The aerial photographs can be grouped into three
periods, each of which is characterized by a different use of the Garvies
Point Site. The earlfest period is shown in the photographs taken in 1950
and 1955. During this time, the site was relatively dormant. Small boats
and a buflding are visible near the southwest part of the site. There are
several small trenches which appear'to have been installed to facilitate
drainage to Glen Cove Creek. Overall, the topography of the site does not
appear to have been significantly altered by landfilling or other site
activities. Although the U.S. Army Corps of Engineers (USACE) dredged
Glen Cove Creek in 1933, 1934, and 1948, available records do not state
whether this material was disposed at the site or elsewhere.

The first aerial photograph in which landfilling activities at Garvies
Point are apparent is the 1962 photograph. However, since there are no
aerial photographs from the period between 1955 and 1962, it is possible
that Tandfilling activities started prior to 1962. Landfilling activities
are also apparent in the photographs taken in 1966, 1969 and 1972. The
most obvious change i1s the filling of a tidal embayment in the eastern
part of the site. Other filling took place in the center of the site
immediately north of the tidal flat, and east of the beach at the western
end of the site. Dredge spoils from Glen Cove Creek are known to have
been disposed of at the site by USACE in 1960 and 1965. The bulkhead at
the mouth of Glen Cove Creek at the western end of the site was bullt
between 1966 and 1969, although it may not have been its present height at
that time. A photograph taken in 1978 appears to represent a period
during which landfilling activities had stopped and vegetation was allowed
to grow.

The most recent period of use is characterized by preparation for, and
the start of, development of the site for use as a residential area. This

(2529n-6)
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use is {llustrated in the photographs taken in 1984, 1986 and 1989.
During this time, the major site features which are visible today were
built. These {include the sales office and driveway, surface water
retention ponds, and the bulkhead and partially completed buildings at the
eastern end of the site.

2.2.3 Fi11 Distribution and Thickness. The extent and thickness of
the fi11 at Garvies Point can be estimated by comparing the present
topography of the site with the topography of the site prior to
landfilling. For purposes of this study, the aerial photograph taken in
1950 was assumed to represent the original site topography. The present
topography is shown in a topographic map made from the aerial photograph
taken in 1989. An estimate of the 111 thickness based on these data {s
shown in Figure 2-2.

Because there are few points on the 1950 aerial photograph with known
elevations, the fill thicknesses shown in Figure 2-2 are approximate.
Furthermore, there is no distinction in the figure between different fi11
materials or different periods of landfilling activities. Given these
qualifiers, it is sti11 clear that much of the site has been landfilled.
Fi11 materials are thickest in the former area of the tidal embayment on
the eastern end of the site, where they reach approximately 16 feet in
thickness. The tidal flat and some areas along Garvies Point Road have
not been filled.

2.3 Phase II Large Area Gamma Ray Survey

2.3.1 Ohjective. As the depth penetration of the microR meter used
in the first survey was only one to two feet and fi11 thicknesses were
thought to be 10 to 15 feet, the large area gamma ray survey was conducted
to determine whether or not above background levels of radiation existed
at depths of up to six feet below the surface. The results of this survey
were also used in the selection of trench locations in areas of elevated
gamma ray fluxes and in background locations.

2.3.2 Methodologies. The large area gamma ray survey took place from
January 23 to February 8, 1990. The survey was performed by the NOL

(2529n-7)
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Organization, Inc. (NDL) of 'Pukskill. NY and was overseen by HART
personnel. The large area gamma ray detector used in the survey was buflt
by Ted Rahon of NDL.

The gamma ray detector consisted of an eight inch diameter, two inch
thick, Cesium lodide (CsI) scintillation crystal. It has been termed
“large area* because of 1ts 50 square inch face (324 sq.cm.) as opposed to
the usual 0.2 to 0.8 square inch face of Sodium Iodide (Nal) detectors
used in microR meters. The two inch crystal thickness and the higher
gamma ray absorption coefficient of CsI make the detector more sensitive
to high energy gamma rays than a microR meter. A single channel analyzer
was used with the detector so that only gamma rays in the 2.6 MeV energy
region were counted. The analyzer threshold was set so that the system
did not respond to Cs-137 (0.662 MeV) or Ra-226 (0.609 MeV, 1.76 MeV)
fields. This threshold setting made the detector effectively unresponsive
to all naturally occurring radionuclides except T1-208 (2.6 MeV). Even {if
the overlying “clean* sofl had elevated U-238 serfes or K-40
concentrations, 1t would not effect the sensitivity of the system to
detect the T1-208 gamma ray.

The upper level discriminator of the analyzer was used to reduce
detector background from cosmic radiation. The upper level was set such
that the count rate from a natural thorium source was not significantly
affected by opening or closing the window. However, the high energy
background (>3 MeV), due mainly to cosmic rays, was substantially
reduced. To limit counting error, sufficient counts at each location were
collected to yield less than a 5% error. Thus, the counting period used
at each grid location was determined by the count rates encountered.
Counting periods ranged from 2 minutes at grid points with elevated gamma
ray counts to 10 minutes at the background grid points.

Measurements on undisturbed, native Garvies Point soil indicated that
indigenous thorium concentrations were very low and would provide the
desired low background for the survey. HWith these background conditions
and the instrument setup described above, a truck-load size mass of
tungsten ore with a natural thorium concentration of 100 pCi/g could be

(2529n-9)
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detected under 1 to 2 meters of soil with a density of 1 to 1.5 g/cc (see
calculations in Appendix A). The large area gamma ray detector was tested
at New York University Medical Center AJ Lanza Laboratories using a
National Bureau of Standards natural thorium source and sand as an
attenuator prior to performing the survey at Garvies Point.

The gamma ray survey at the site was conducted on a 50 foot by 50 foot
grid, offset by 25 feet from the grid stakes. This grid configuration was
used to avoid retesting areas surveyed with the microR meter in the
Phase I 1investigation. At each survey location, the grid point, gamma ray
count and length of time the detector was run were recorded in a bound
field notebook. As a result of buildings or surface water, several grid
locations were offset to make them accessible.

2.3.3 Results. The data collected from the large area gamma ray
survey 1s summarized in Table 2-2. 1In the field, the number of counts per
minute (cpm) was recorded for each 1location. The criteria used to
determine if a reading should be classified as “elevated" was two standard
deviations above the local background. This criteria was selected because
it ensured that 95% of the data selected would be above background and 1t
minimized the chances of missing areas that were truly above background.
Only a few of the gamma ray readings fell between two and three standard
deviations of background, so the move conservative criteria of two
standard deviations was applied. After 40 to 50 points in one section of
the property were measured, the mean and standard deviation were
calculated for readings collected from locations thought to be free of
radioactive material. For example, the first 40 points measured on the
western side of the broperty. excluding Area 1, resulted in a mean count

kef 1O

4 F20

rate of 125 cpm and a standard deviation of 24 cpm. Thus, the background -

level for the west side was 173 cpm (125+2x24). The background levels in
both the middle and eastern sections of the property were approximately
145 cpm. A total of 25 grid points exceeded the background levels defined
as local background plus two standard deviations. A 1list of these grid
points is shown in Table 2-3 and the locations of these points are shown
in Figure 2-3.

(2529n-10)
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TABLE 2-2
LARGE AREA GAMMA RAY SURVEY RESULTS
JANUARY 23 - FEBRUARY 8, 1990
Counts Per Counts Per
Location —Mipute = uR/bhr Location —Minute
2-10, 1 Mg 5 5 2425, 1 125¢ 4
2475, 1425 127: 4 6 2475, 1475 104+ 3
2475, 2425 1945 4* 8 2475, 2475 M2 3
2475, 3425 98+ 3 7 2475, 3475 120+ 3
2475, 4425 208+ 6* 9 2475, 4+75 1062 3
2475, 5425 129 4 8 2475, 5475 106+ 3
2475, 6+425  103s 3 7 2475, 6475 1184 3
A+25, 1425 1144 3 6 A+25, 1475 106+ 3
A+25, 2425 1264 4 7 A+25, 2475 132+ 4
A+25, 3425 126+ 3 7 A+25, 3475 1202 3
A+25, 440 140+ 4 8 A+25, 4475 118+ 3
A+25, 5425 1224 3 9 A+25, 5+75 148+ 4
A+25, 6425 139 4 N A+25, 6475 1314 4
A+25, 7425 133: 4 9 A+25, 7475 196+ 6*
A+75, 1425 1264 4 7 A+75, 1475 135+ 4
A+75, 2425 1142 3 7 A+75, 2475 129+ 4
A+75, 3425 130+ 4 ‘8 A+75, 440 164+ 4
A+75, 4425 1454 4 9 A+75, 4475 126+ 4
A+75, 5425 1152 3 8 A+75, 5475 96+ 3
A+75, 6425 96+ 3 6 A+75, 6485 158; 4*
A+75, 7425 2254 7* 14 A+75, 7475 3284 8*
*  Values exceeding background plus 2 standard deviations.
(2529n-11)
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tocation = _Minute = uR/hr

A+75,
B+25,
B+25,
B+25,
B+25,
B+25,
B+25,
B+25,
B+25,
B+75,
B+75,
B+75,
B+75,
B+75,
B+75,
B+75,
C+25,
C+25,
Ce25,
C+25,
C+25,

7+75
1425
2425
3425
4425
5+25
6+25
7425
8+25
1475
2+75
3+75
4+75
5+75
6+75
7475
1475
3+75
4475
5+75
6+75

*  Values

(2529n-12)

Counts Per

488+10*
1162 3

118+ 3
125¢ 4

130z 4
1132 3
1292 4
258+ 7*
149+ 4*
112+ 3
100+ 3
115¢ 3
110+ 3
105+ 3
157+ 4*
742 3
90+ 3
96+ 3
104+ 3
133+ 4
117+ 3

exceeding background plus 2 standard deviations.

-12-
TABLE 2-2
(CONTINUED)
LARGE AREA GAMMA RAY SURVEY RESULTS
JANUARY 23 - FEBRUARY 8. 1990
Counts Per
Location
'35 A+75, 8425 1444 5*
7 B+25, 1475 1062 3
7 B+25, 2475 118s 3
8 B+25, 3450 1272 4
9 B+25, 4475 1432 4
8 B+25, 5475 1144 3
9 B+25, 6475 B4z 3
13 B+25, 7475 298+ 8*
9 B+75, 1425 120+ 3
7 B+75, 2425 104+ 3
7 B+75, 3425 97+ 3
8 B+75, 4425 85¢ 3
9 B+75, 5425 M 3
8 B+75, 6425 120+ 3
n B+75, 7425 85: 3
7 C+25, 1425 98¢ 3
i 6 " C+25, 2425 96+ 3
7 C+25, 4425 1322 4
7 C+25, 5+25 135+ 4
7.5 C+25, 6425 99+ 3
9 Ce25, 7425 128+ 4

JR)- /O
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Location Minute = uR/br

C+25, 7475
C+75, 1475
Ce75, 2475
Ce75, 3475
C+75, 4475
C+75, 5475
Ce75, 6475
C+75, 7475
D+25, 1425
D+25, 2425
D+25, 3425
D+25, 4425
D+25, 5425
D+25, 6+25
D+25, 7475
D+75, B+15
D+75, 7425
D+75, 6+25
D+75, 4475
D+75, 5425
E+25, 4475

*  Values
(2529n-13)

13-

TABLE 2-2
(CONTINUED)

LARGE AREA GAMMA RAY SURVEY RESULTS

Counts Per

Mz 3
103z 3
89+ 3
1362 4
80+ 3
135z 4
132+ 4
140+ 4
Water
9+ 3
90+ 3
66+ 3
91+ 3
1162 3
145+ 4
132+ 4
96+ 3
108+ 3
98+ 3
82+ 3
85+ 3

JANUARY 23 ~ FEBRUARY 8, 1990

1
7
6
8

Location __Minute

Ce75,
Ce75,
Ce75,
C+75,
C+75,
C+75,
Ce75,
Ce75,
D+25,
D+25,
D+25,
D+25,
D+25,
D+25,
D+25,
D+75,
D+75,
D+75,
D+75,
E+25,
Ee25,

1425
2425
3+25
4425
5+25
6+25
7425
8+25
1475
2475
3+75
4+75
5+75
6+75
8+15
7475
6+75
5+75
4425
4425
5+25

exceeding background plus 2 standard deviations.

Counts Per

102+ 3
99+ 3
106+ 3
81z 3
81z 3
1162 3
155¢ 4
118¢ 3
98+ 3
89+ 3
90+ 3
722 3
115¢ 3
132+ 4
1342 4
126+ 4
93z 3
89+ 3
88+ 3
84+ 3
97+ 3

K 10
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Location @ _Minute = uR/hr

E+25,
E+25,
E+25,
E+75,
E+75,
E+75,
E+75,
Fe25,
F+25,
F+25,
Fe25,
F+75,
F+75,
F+75,
F+75,
G+25,
G+25,
G+25,
G+75,

G+75,

G+75,
G+75,

5+75
6+75
7+65
7425
6+25
5+25
4425
4475
5475
6+75
7475
7425
6+25
5+25
4425
4475
5+75
6+75
7470
6+25
5+25
4+25

*  Values

(2529n-14)

=14~
TABLE 2-2
(CONTINUED)
LARGE AREA GAMMA RAY SURVEY RESULTS
ANUA - ARY

Counts Per

97+ 3
1M1 3
128+ 4
102+ 4

88+ 4
77¢ 3
110+ 4
14: 4
103z 4
1352 4
1244 4
109+ 4
96+ 4
89+ 4
107+ 4
95+ 4
87+ 4
72+ 3

68+ 3

95+ 4
114+ 4

86+ 4

.exceeding background plus 2 standard deviations.

O W A M M NN N N NN B N NN O N N w ® oo

Counts Per

VN o,

7o 72

Location @ _ Minute =~ uR/hr

E+25,
E+25,
E+75,
E+75,
E+75,
E+75,
F+25,
Fe25,
F+25,
F+25,
F+75,
F+75,
Fe75,
F+75,
G+25,
G+25,
G+25,
G+25,
G+75,
G+75,
G+75,

6+25
7425
7+65

6+75

5+75
4+75
4425
5+25
6+25
7425
7475
6475
5+75
4475
4425
5425
6+25
7+50
6+75
5+75
4475

102+ 3
103+ 3
128+ 4
98+ 4
93+ 4
87¢ 4
139+ 4
144 4
112¢ 4
151¢ 5*
116+ 4
80+ 3
105+ 4
86+ 3
90+ 4
99+ 4
84+ 3
44y 2
76+ 3
M3: 4
M7+ 4

b J - - S ¥ B ¥ B B - A TN L B - L S - BN T B - DR " R . W R S - S - SR R Y. S . . JN |
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Location —Minute wnBLhr

H+25, 7470
H+25, 6425
H+25, 5+25
H+25, 4425
H+75, 6475
H+75, 5425
He75, 4425
I1+25, 7470
1425, 5475
1425, 4475
1+25, 3475
1+75, 5475
1475, 4425
1475, 3425
J+25, 3425
J+25, 4425
J+25, 5425
J+25, 6425
J+75, 5475
J+75, 4475
J+75, 3475
*  Values

(2529n-15)

-15-

TABLE 2-2
(CONTINUED)

LARGE AREA GAMMA RAY SURVEY RESULTS

Counts Per

65+ 3
94+ 4
126+ 4
105+ 4
66+ 3
1142 4
92+ 4
70+ 3
98+ 4
Mg 4
1012 4
105¢ 4
135+ 4
99+ 4
107+ 4
102+ 4
106+ 4
90+ 4
73+ 3
1624 5*
744 3

JANUARY 23 - FEBRUARY 8, 1990

o & o
® ® ® M N NN NN DD O W

L

-

~
(3]

»

6.5
4
9
5

H+25,
H+25,
H+25,
He+75,
He75,
H+75,
He75,
1+25,
1425,
1425,
I+75,
1+75,
1+75,
J+25,
J+25,
J+75,
J+25,
J+25,
J+75,
J+75,

6+75
5+75
4475
7+70
5475
4475
3+75
6+75
5+25
4425
7+70
4475
3+75
3+75
4475
6+15
5475
6+60
5+25
4425

Counts Per
Location Minute yR/bhr

52+ 3
114s 4
109+ 4
66+ 3
93+ 4
92+ 4
102+ 4
69+ 3
114+ 4
1M1g 4
84r 3
99+ 4
1172 4
86+ 3
91+ 4
84+ 3
100+ 4
132+ 4
72+ 2
85+ 3

exceeding background plus 2 standard deviations.
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Location

M+25,
M+25,
M+25,
M+75,
M+75,
M+75,
M+75,
N+25,
N+25,
N+25,
N+25,
N+75,
N+75,
N+75,
N+75,
0+25,
0+25,
0+25,
0+25,

*  Values exceeding background plus 2 standard deviations.

2+75
3475
5+25
Fence
4425
3+25
2425
1475
2475
3+75
5+25
4475
3+75
2475
1475
Bulkhead
2425
3+25
4+25

(2529n-17)

/\eh_/CD
30 .)l 74)

«17-
TABLE 2-2
(CONTINUED)
LARGE AREA GAMMA RAY SURVEY RESULTS
JANUARY 23 - FEBRUARY 8, 1990
Counts Per Counts Per
uR/hr Location —Minute uR/hr

118+ 4 8 Me25, 3425 1414 8*
1424 5* 7.5 M+25, 4425 106+ 4

60+ 3 4 M+25, Fence 66+ 3

60+ 3 4 M+75, 5425 64+ 3
115+ 4 6 M+75, 3475 | 126+ 4
106+ 4 9 M+75, 2475 91+ 4
113: 4 7.5 M+75, 1475 112+ 4

83+ 3 8 N+25, 2+25 108+ 4

96+ 4 10 N+25, 3425 102+ 4

95+ 4 6.5 N+25, 4+25 73+ 3

T+ 3 5 N+25, Fence 68+ 3

70+ 3 5 N+75, 4425 103: 4

88+ 4 7.5 N+75, 3+25 144 4
110+ 4 8 N+75, 2425 89+ 4

94+ 4 9 N+75, Bulkhead 89+ 4
104+ 4 7 0+25, 1475 123+ 4
118+ 4 7 0+25, 2+75 107+ 4
107¢ 4 8 0425, 3475 96+ 4
143¢ § 9 0+75, 3475 112+ 4

103625



Location

0+75, 3425
0+75, 2425
0+75, Bulkhead
P+25, 1475
P+25, 2475
P+25, 3475
P+75, 2475
P+75, 1475
P+75, Bulkhead
Q+25, 1450
Q+25, 2+25
Q+25, 3+10
Q+75, 1425
Q+75, 2425
R+0, 240

R+15, 1450
R+25, 2+25

*  Values exceeding background plus 2 standard deviations.

(2529n-18)

18-
TABLE 2-2
(CONTINUED)
LARGE AREA GAMMA RAY SURVEY RESULTS
JANUARY 23 - FEBRUARY 8, 1990
Counts Per
uR/hr
118+ 4 8 0+75, 275
137+ 4 10 0+75, 1475
1072 4 8 P+25, Bulkhead
1332 4 1" P+25, 2425
136+ 4 1.5 P+25, 3425
99+ 4 7 P+75, 3+25
190+ 5* 20 P+75, 2425
124+ 4 12 P+75, 1425
87+ 4 8 Q+25, 1425
2369+ 34* 120 Q+25, 1475
516+ 16* 26 Q+25, 2475
118+ 8 6.5 Q+50, 1475
116+ 8 5 Q+75, 1475
106+ 7 6 R+0, 1425
152+ 9* 8 R+0, 2425
113+ 8 6 R+25, 240
533z 16* 21

Lo f /o
‘2\ of 70

Counts Per

Location —Minute UR/br

62+
1312
1292
M4
108+
214,

96+

82+
132¢
17
120+
312+
130+
1142
138+
140+

3 6
4 9
4 9.5
4 n
4 9
6* 17
4 8
3 9
4 9
g+ n.s
8 7.5

12¢ 19
8 9
8 4.5
g* 8
8 6.5

103626



__Grid Point

(2529n-19)

2+75,
1+75,

A+75,
A+75,
A+75,
A+75,
B+25,
B+25,
B+25,

B+75,
Ce75,
F+25,
J+75,

Me25,
M+25,

P+75,
P+75,

Q+25,
Q+25,
Q+25,
Q+50,

R+10,
R+0,
R+2S,

2+25
4+25

6+85
7425
7475
8+25
7+25
7475
8+25

6+75
7425
7425
4475

3+25
3.75

3+25
2+25

1+50
1478
2425
14785

2+0
2425
2+25

=19~

TABLE 2-3

BACKGROUND LEVELS
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During the investigation, there was some concern that the results of
the large area gamma ray detector survey could be affected by encountering
soil densities of greater than 1.5 g/cc such as in areas where stone or
concrete might have been dumped. An increase in soil density would reduce
the effective depth of ore detection to less than 1 meter. Fortunately,
concrete and stone were observed in only a few locations. Soil densities
were estimated from the weights of the radionuclide samples collected and
were found to range from 0.7 to 1.3. Thus, the estimated depth of
detection of 1 to 2 meters was valid throughout the majority of the
property. Actual ore layers were detected by the gamma spectrometer at
depths of up to four feet at locations where microR meters showed only
background levels.

2.4 Phase II Subsurface Investigation

2.4.1 QObjective. The purpose of the subsurface investigation was to
allow a visual f{nspection of the composition and depth of the fill
material in areas of both elevated gamma ray fluxes and in background
areas. Soil samples were collected for laboratory analysis to measure the
range of radionuclide concentrations in the solls.

2.4.2 Methodologies. The trenching activities took place between
February 9 and 13, 1990. All trenches were dug by Direct Environmental,
Inc. of HKWest Babylon, New York, using a JD 590 Trachoe and were overseen
by HART and NDL personnel.

Fifteen trenches were dug in the areas of elevated gamma ray fluxes
and an additional five trenches were dug at locations where background
gamma ray fluxes were measured. The locations of the trenches are shown
in Figure 2-4 and Table 2-4 shows the correlation between trench locations
and the 25 areas of elevated gamma ray fluxes noted on Table 2-3. The
trenches were approximately 3 feet wide by 5 to 15 feet in depth and up to
50 feet in length. Trench logs were filled out at each trench location by
a HART geologist. Information noted on the logs included trench location
and identification number, the start and finish dates, the condition and
composition of the trench walls, the sample collection depths, air

(2529n-21)
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Grid Points at which
at which Elevated
Gamma Ray Fluxes

2475, 2425
2+75, 4+25

A+75, 6+85
A+75, 7425
A+75, 7475
A+75, B+25
B+25, 7+75
B+25, 7475
B+25, 8+25

B+75, 6+75
Ce75, 7+75

F+25, 7+25
J+75, 4+75
M+25, 3425
M+25, 3475

P+75, 3425
P+75, 2+75

Q+25, 2425
Q+25, 1450
Q+25, 1475
Q+50, 1475

R+0, 2+10

R+10, 2425
R+25, 2425

(2529n-23)

TABLE 2-4
CORRELATION BETWEEN GAMMA RAY FLUX MEASUREMENTS

-23~

AND TRENCH LOCATIONS

Locatjon
Background

Background
Background
21

~
N

VWOV 000 TV XX L T OO0 O >

Background

Background

NDL Trench Number and Coordiates

of Trenches Excavated'for

Number
Number
Number
Number
Number

Number
Number

Number

Number
Number

Number

Number
Number

Number

Number

Number
Number

Number
Number

Number
Number

1, 2475, 5475
2, 2+75, 3+20
3, B+25, 1425
4, 2475, 2425
5, 2475, 4425

6, Area 1, B+10, 7475
7, Area 1A, A+75, 6+85

8, B+75, 6+75

9, C+75, 7425 to 7475

10, C+10, 7+40
11, F+25, 7425

12A, J+75, 4+75

128, Ke0, 4475
13, Me25, 3475

14, P+75, 3425
15, Q+10, 2425

16, Q+25, 1450
170 0"50. 1475

18, R2 (R+0, 2+0)

19, 0425, 1425
20, 1475, 4425

103631
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monitoring readings, and the length and depth of each trench. The logs
are contained in Appendix B.

‘During trenching activities, the work zone was monitored with a microR
meter, a particulate dust monitor (PDM), a photoionization detector (PID
or HnU unit) and a combustible gas indicator (CGI). Orager Tubes for
vinyl chloride monitoring were available on-site in the event organic
vapor concentrations exceeded three parts per million (ppm) for one
minute. Five air monitoring stations were set up around the site to
monitor airborne particulates in the vicinity of the work area. Two
stations were set up upwind and three stations were situated downwind of
the trenching activities. A1l work was performed in Level C protective
gear in order to prevent contact with or inhalation of radionuclides in
sofl.

Samples were obtained by a HART geologist by collecting soil from the
appropriate interval directly from the bucket of the trachoe. The
instability of the trench walls made it impossible for HART personnel to
enter the pits. The trachoe operator cleared away soil that fell into the
trench from the sidewalls and collected a soil sample from an undisturbed
location on the bottom of the trench. Soil samples were collected at two
foot fintervals in each trench using this technique. Each sample was
properly f{dentified, packed 1in coolers and documented under full
chain-of-custody procedures. The samples were directly relinquished to
the NDL health physicist. All samples were analyzed by the NDL
Organization, Inc. of Peekskill, NY, which participates in the EPA-NV
quality assurance program.

After each trench was examined, logged and sampled, the large area
gamma ray detector was lowered into the trench if 1t was not readily
apparent that elevated gamma ray fluxes were present. The detector was
not lowered into any trenches known to have elevated gamma ray fluxes. By
lowering the detector to the trench bottom at six to efght. feet below
ground level, gamma ray fluxes at depths between six feet and native soil
could be measured. In this way, it was possible to evalute gamma ray
fluxes through the entire thickness of the fill. The trenches were

(2529n-24)
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backfilled with soil, to the best extent possible, in the order in which
the soils were excavated. After backfilling, the filled areas were
surveyed for any exposed ore. The trachoe was surveyed for contamination
each day and underwent decontamination at the Li Tungsten site at the
completion of trenching activities. ' ‘

2.4.3 Results. A total of 66 soll samples from the trenches were
analyzed on an fintrinsic germanium detector with a computer-based
multichannel analyzer by the NDL Organization, Inc. Spectral data was
reduced to radionuclide concentrations by the use of a gamma ray spectrum
analysis program, the Oak Ridge National Laboratory “FUEL" gamma library,
and a National Bureau of Standards mixed gamma calibration source prepared
in the same geometry as the Garvies Point samples. A summary of the
sampling results is shown in Table 2-6. No samples were collected from
the background trenches 1,3, or 20 or from trenches S and 10. No samples
were collected from trench 10 because the fi11 material encountered was
difficult to sample; the lack of samples from trench 5 was an oversight.
A copy of NDL's sampling report is contained in Appendix C.

The concentrations of thorfum generally ranged from below the
detection 1imit to about 28.5 pCi/g. One anomalously high concentration
of thorium of 583 pCi/g was detected near the driveway at a depth of four
to six feet in Area 1. Anonalously high concentrations of uranium and
Ra-226 were also found in this sample from Area 1 at four to six feet. 1In
the remaining samples, uranium concentrations ranged from below detection
to about 57.3 pCi/g, and Ra-226 readings ranged from below detection to
about 54.5 pCi/g.

The four upwind and four downwind air samples were analyzed and showed

no detectable levels of radioactivity (<4 x 10°13 uCi/ml).

(2529n-25)
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TABLE 2-5
SUMMARY OF RADIONUCLIDE CONCENTRATIONS
~ IN TRENCH SAMPLES
Sample NDL
Trench Depth Sample Th-nat U-nat Ra-226
NDL No, _Location (feet) Number pCil/g pCil/g pCi/g
2. 2+75, 3420 0. 10 1.1 <3.9 1.1
2 64 0.9 <2.9 0.9
4 7 <0.9 <2.9 0.5
6 56 <0.8 <1.3 0.4
8 55 <0.7 2.3 0.3
4. 2475, 2425 0 19 1.4 3.1 0.6
2 20 0.6 <2.1 0.6
4 8 0.6 <1.4 0.3
6 18 1.3 .9 0.5
8 9 <0.6 <1.4 0.4
6. Area 1 0 13 0.9 3.4 0.9
(B+10, 7+475) 2 58 0.6 2.9 0.7
4 54 583 662 772
6 4 1.1 52.8 2.7
10 65 4.1 <6.1 3.1
o 7. Area 1A 0 52 2.6 <5.9 3.7
(A+75, 6+85) 2 16 3.3 <6.3 3.4
4 1 28.5 49.7 47 .4
6 " 0.5 <1.5 <0.3
8. B+75, 6475 0 61 0.7 <3.0 0.4
2 5 <0.6 2.3 0.4
4 57 28.1 44.5 41.3
6 14 19.3 18.8 26.4
8 62 4.5 6.9 6.8
9. C+75, 7+25 to O 17 0.8 <2.1 0.6
75 2 60 0.8 <2.0 0.8
4 63 1.8 2.1 1.2
6: 66 <1.1 <2.0 0.5
8 22 3.0 <8.3 4.2
10. C+10, 7440 4 15 4.0 <10.9 6.6
n. F+25, 7+25 0 23 <0.9 1.5 0.4
2 3 1.1 2.7 0.6
6 2 2.1 <1.9 1.1
v -
(2529n-26)
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TABLE 2-5

(CONTINUED)

NDL : *
Sample Th-nat U-nat Ra-226
Number pCi/g pCi/g pCi/g

Sample
Depth

Trench
NDL No. _Location = (feet)

0

J+75, 4+75

12A.

-—a

vovg
0000
4

M+25, 3475

13.

-2 N NN -]

* o o o @

OCOWOOoO
—

2
1.8
<2.4
<3.0

™~ O <oy
e o ° e o

P+75, 3425

14.

OoONT W

Area 3
(Q+10, 2+25)

15.

oS TN
00O~
v v

5.3
<2.6
<2.8
<4.2
<4.8

NOO r— »r—

37
36
35
47
50

ONTO®

Area 2
(Q+25, 1450)

16.

Q+50, 1475

17.

OOV r~

T ONWVWO

(R stake)

R+0, 2+0

18.

k1)
40

0+25, 1425 6
‘ 8

19.

(2529n-27)
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TABLE 2-5

(CONTINUED)

Sample
Depth

Ra-226

pCi/g

U-nat

pCi/g

Th-nat

pCi/g

NDL
Sample

Trench

NDL Wo, _Locatjon = (feet)

Number

J+75, 4+75

12A.

4644
0000

Me25, 3+75

13.

87976
00600

2
<1.8
20.8
2.4
3.0

v

76469
00200

SIIIR

P+75, 3425

14.

ON<T O

Area 3
(Q+10, 2+25)

15.

0000~
v v

<5.3
<2.6
<2.8
<4.2
<4.8

77723
zoo.ll

37
36
35
47
50

OoONwTV®

Area 2
(Q+25, 1+450)

16.

17.

4835
0641

<1.8
9.7
<6.6
<3.5

6998
032‘

T oONWO
—
ow
* o
N
™
- ¥
=)
o
&
o
—

0+25, 1425

19.

(2529n-27)
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3.0 DISCUSSION

3.1 Description of Site Soils

Based on the results of the subsurface investigation, there is a
significant layer of fi11 material overlying most of the site. The nature
and content of the fill was fairly consistent throughout the site. The
most common debris found in the f111 material included plastic trash bags,
wood, bricks, glass, metal, tires, concrete and paper. At locations Z+75,
2+75 and M+25, 3475 what appeared to be bluish-purple paint and dye waste
was observed. On the eastern side of the site near locations Q+25, 1+50;
Q+50, 1475 and Q+10, 2+25, the fi11 was comprised of sandy soil with minor
amounts of debris. Native soil encountered at the site was a
reddish-brown medium-grained sand with gravel.

The fi11 appeared to be the thinnest, as expected based on the aerial
photograph review, near the northern and western boundaries of the
property. The fi11 thickness on the western boundary at grid location
Z+75, 5475 was approximately 3.5 feet. On the northern boundary, at
location Fe25, 7425, no fil1 was observed. The native soil was not
observed in any of the trenches on the sastern portion of the site even
though trenches of up to 10 feet in depth were excavated. Groundwater was
encountered in several trenches in the central and western portions of the
site at approximately 8 to 10 feet below the surface.

3.2 5ol OQuality

During the large area gamma ray detector survey, elevated gamma ray
fluxes were measured at 25 grid points. Most of these grid points were
located in one of two génei'u areas of the property: around the main
entrance/driveway area, and in the far eastern corner of the property.
These results correlate well with the data collected during the Phase I
survey. The area in the driveway encompasses the original Area 1 from the
Phase I investigation and the eastern area encompasses both locations on
the eastern side of the site, designated as Areas 2 and 3, at which
elevated readings were detected in the Phase I survey.

(2567n-28)
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-29- _ AF /0

32 270

Six grid points outside of the areas designated as 1, 2 and 3 in
Phase I showed elevated gamma ray fluxes during the large area gamma ray
survey: 21, 22, F, J, M and Q+¢25, 1450 (Figure 2-3). Trenches were dug at
these locations to determine the source of the elevated readings. The
sample results from these 1locations show acceptable radionuclide
concentrations generally ranging from less than 1 pCi/g to 2 pCl/g. It is
thought that the elevated gamma flux readings are from clean soil that was
slightly enriched 1n thorium either as a result of natural processes or as
2 result of debris such as firebrick, lantern mantles, zircon process
sands or small stray pleces of slag from L1 Tungsten.

The sampling results from the trenches confirmed that the material
containing elevated levels of radionuclides was generally found in two
areas; one on the far eastern side of the property (Areas P, Q, and R) and
one on the far western side near the entrance/driveway (Areas A, B, and
C). 1t is interesting to note that the most elevated readings of thorium,
uranium, and radium are found in a fairly discrete zone in both locations
at about 4 to 8 feet below ground surface. In both of these areas, the
elevated readings are assoclated with a black powder or granular material
which contained concentrations of uranium and thorium series usually in
the 1 to 50 pCi/g range. The physical appearance and corresponding
radionuclide concentration range of this matertal closely matches that of
the lower level tungsten ores found on Parcels A and B of the Li Tungsten
property. Readings above the 4-6 foot layer tend to be close to
background and in most cases, readings from below the 4-6 foot layer are
close to background as well. Minor exceptions to this trend were found in
trenches 8, 15 and 17. At trench 8, elevated concentrations of uranium
and thorium were found at depths ranging from 4 to 16 feet. The elevated
readings are directly associated with a black granular material in this
trench. Slightly elevated readings in the 0-2 foot zone were found at two
locations: trench 15 and trench 17 on the eastern side of the property.

An estimate of the areal extent of soils with elevated levels of
radionuclides {is shown in Figure 3-1. The area near the entranceway is
approximately 28,750 square feet and the area in the eastern corner {s

(2567n-29)
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approximately 18,750 square feet. The thickness of the material
containing the black granular ore varies from location to location within
each area, but s an average of eight feet thick. Therefore, the total
volume of soil in this area is approximately 14,000 cu yds.

3.3 Impact of Findings on Remedial Investigation

Based upon the results of both the large area gamma ray detector
survey and the analysis of samples from the trenches, Ted Rahon, the NDL
health physicist has determined that the Remedial Investigation can be
conducted as planned with some minor modifications to the Health and
Safety Plan. During any test boring activities within efither of the two
zones of elevated radionuclide concentrations, respirators and tyvek
should be worn and all soil samples should be screened with a microR
meter. Since the trenching activities did not generate any detectable
levels of radionuclides in the air in the vicinity of the work area, 1t is
unlikely that the boring activities, which cause less soil disturbance,
would cause any particulate generation. Therefore, the only changes
necessary to the Health and Safety plan are those mentioned above for
on-site worker protection. The revised sections of the Health and Safety
Plan are shown in Figure 3-2. '

Access to the entire site has been restricted by the construction of
a fence around all sides of the site not adjacent to the creek. In
addition, “No Trespassing” signs have been posted. In order to provide
protection to anyone gaining unauthorized access to the site, the areas in
the vicinity of the driveway and on the eastern side of the site will be
roped off and "Do Not Enter" signs will be posted. Since the majority of
the site showed below background levels of radionuclides, no other access
restrictions are necessarj.

(2567n-31)
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Figure 3-2
TABLE 8-
EIELD INVESTIGATION TEAM
SITE SAFETY PLAN
A. GENERAL INFORMATION
SITE: Garvies Point K PROJECT NO.: 130032
LOCATION: Glen Cove, New York
PREPARED BY: John Persico DATE: January 25, 1989
REVISED BY: Laura Truettner DATE: May 11, 1990

OBJECTIVE(S): Drill test borings, install groundwater monitoring wells
and conduct air, subsurface soil and groundwater sampling to identify
soil and groundwater contamination, 1f any.

PROPOSED DATE(S) OF INVESTIGATION: Summer 1990
BACKGROUND REVIEW  PRELIMINARY: COMPLETE: X
DOCUMENTATION/SUMMARY: OVERALL HAZARD: SERIOUS MODERATE LOW X UNKNOWN
B. SITE/MATERIAL CHARACTERISTICS |
MATERIAL TYPE(S): LIQUID SOLID X SLUDGE X GAS X

CHARACTERISTIC(S): CORROSIVE - IGNITABLE RADIOACTIVE
VOLATILE X  TOXIC X REACTIVE UNKNOWN OTHER (NAME):

SITE DESCRIPTION: The site has been used as a disposal area for sediment
dredged from Glen Cove Creek, low level ore from L1 Tungsten and as a
municipal landfill.

PRINCIPAL DISPOSAL METHOD (type and location): Surface dumping.
STATUS (active, inactive, unknown): Inactive

HISTORY: Sediment dredged from Glen Cove Creek by the Army Corps of
Engineers was disposed of at the site in 1960 and 1965. From 1971 to
the early 1980s, the site was used as a municipal landfill.
Incinerator ash, wastewater treatment plant sludge, and household and
street debris were deposited on the site during this period. Soil
samples collected in 1985 contained metals and estimated levels of
pesticides and PCBs and a groundwater sample from one upgradient well
contained several volatile compounds in concentrations exceeding
Class GA guidelines. Soil samples collected in 1989 and 1990 showed
elevated levels of radionuclides 1n two discrete areas of the site
(Figure 8-1).

(2567n-32)
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Figure 3-2 (Continued)

TABLE 8-1 (CONTINUED)
C. HAZARD EVALUATION

Based on the 1985 and 1990 samples, 2 low potential exists for
exposure at the site. Some particulate matter may be dispersed into
the air during sofl disturbance activities and a particulate dust
monitor should be used to monitor these concentrations. In additton,
when working in the areas shown in Figure 8-1, respirators and tyvek
must be worn and all soil samples and sampling equipment should be
screened with a microR meter. Certain hazards typically associated
with landfills, such as production of methane or other organic vapors,
must also be addressed.

D. SITE SAFETY WORK PLAN
PERIMETER ESTABLISHMENT: MAP/SKETCH ATTACHED? Yes SITE SECURED? Yes

PERIMETER IDENTIFIED? Yes ZONE(S) OF CONTAMINATION IDENTIFIED? VYes,
radiological zones of contamination are identified

PERSONNEL PROTECTION:

LEVEL OF PROTECTION: D (with Level C equipment available on-site for
all work conducted in radiological exclusion zones).

SURVEILLANCE EQUIPMENT AND MATERIALS: Photoionization detector,
Drager air monitoring kit with tubes for vinyl chioride, combustible
gas indicator, and personal particulate dust monitors, microR meter.

DECONTAMINATION PROCEDURES: All sampling equipment will be decontaminated
between each use with the following procedure: detergent and water wash,
distilled water rinse, nitric acid rinse, acetone or wmethanol rinse,
hexane rinse, air dry. One decontamination area will be established
on-site for steam cleaning and a separate station for hand and boot
washing and disposal of personnel equipment will be established.
Personnel equipment will be held on-site until sampling results become
available, at which time it will be appropriately disposed of.

SPECIAL EQUIPMENT, FACILITIES, OR PROCEDURES: None

PREMISES ENTRY PROCEDURES: To be arranged with Village Green Realty at
Garvies Point, Inc.

JEAM MEMBER (Major) RESPONSIBILITY

James Perazzo Project Director
Laura Truettner . Project Manager
Peter Conde . Field Team Leader
John Persico Site Safety Officer

WORK LIMITATIONS (time of day, etc.): Daylight hours

INVESTIGATION-DERIVED MATERIAL DISPOSAL: All development and purge water

will be collected in 55 gallon drums and placed in an on-site, lined pool

{g;s temporary storage. A sample will be collected from the pool and
7n-34)
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Figure 3-2 (Continued)
TABLE 8-1 (CONTINUED)

analyzed for TCL organics and TAL {inorganics to determine appropriate
on-site or off-site disposal alternatives. Orill cuttings will be left
on-site at each boring location.

E. EMERGENCY INFORMATION
LOCAL RESOURCES

POLICE: Nassau County Police 911
City of Glen Cove Police (516) 676-1000

FIRE DEPARTMENT: City of Glen Cove Fire Dept. (516) 676-0366
EXPLOSIVES UNIT: City of Glen Cove Police (516) 676-1000
AMBULANCE: City of Glen Cove Police (516) 676-1000 (request ambulance)

HOSPITAL EMERGENCY ROOM: Glen Cove Community Hospital (516) 676-5000
(request emergency room)

POISON CONTROL CENTER: Nassau County Medical Center, Uniondale
(516) 542-2323

SITE _RESOURCES

WATER SUPPLY: Io be arranged with Village Green Realty at Garvies Point,
nc.

TELEPHONE : Io be arranged with Village Green Realty at Garvies Point,

nc.
RADIO: n/a
OTHER: n/a

EMERGENCY CONTACTS

POSITION PERSONNEL PHONE
CORPORATE SAFETY DIRECTOR Larry Kaufman (609) 663-0440
PROJECT DIRECTOR James Perazzo (212) 840-3990
CLIENT CONTACT Eric Zoellner (301) 727-3351
NYSDEC CONTACT Christopher Magee (518) 457-5637

(2567n-35)
103644
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Figure 3-2 (Continued)
" TABLE 8-1 (CONTINUED)

F. EMERGENCY ROUTES

Directions to Glen Cove Community Hospital: Take Garvies Point Road
east. Make right onto Herb Hill Road, proceed to Charles Street, make
right turn and continue to traffic light. Make left onto Forest
Avenue. Take Forest Avenue north approximately 1 mile to HWalnut
Road. Right turn onto Walnut Road, take Wainut Road 1 block to St.
Andrews Lane. Make right turn onto St. Andrews Lane and left to
emergency room (see Figure 8-2 for map).

(2567n-36)
103645



Y AYTe

70'#?0

Appendix A

Calculation of Effective
Depth of Ore Detection

(2530n-5)
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CALCULATION OF EFFECTIVE DEPTH OF ORE DETECTION

Assurmptions:

Source: 5 meter diameter x 0.5 meter thick slab of :
thoriun-bearing material (Thorium Conc: 100 pCi/g)

Source material density: 3 g/cc; self-absorp. factor: 0.17

Gamma fraction for T1-208 2.6 MeV fram Th-232 parent
assuning chain equilibrium: 36%

Detector area: 324 sq.cm.
Soil densities = 1.0, 1.2 and 1.5 g/cc
BRG an 1 foot on sand: 40 cpm

Efficiency of 8"x2" Csl crystal (photofraction +
single escape peak for 2. 6 MeV - determined

experimentally): 60%

Source strength:
100 pCi | 9.8 x 106 cc 10.17!3 ¢ 12.22 dpm! 0.36 phot! 0.6 cts E
g H H i cc | pCi i  dis i photen !
= 2.4 x 108 cpm
excluding gecmetry

and overlaying soil
attenuation

18 _
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Depth Geametryl Soil Atten.
(m) Factor Density Factor
1l 5.3 x10-4 1.5 2.5 x 10-3
1.25 6.7 x 10-3
1.0 1.8 x 10-2
1.5 4.0 x 1074 1.5 1.2 x 10-4
1.25 5.5 x 10-4
1.0 2.5 x 10-3
2 3.0 x10-4 1.5 6.1 x 10-6
1.25 4.5 x 10-5
1.0 6.8 x 10-5

Count Rate
above BKG (cpm)

15
855
2250

53
240

0.4
3-2
‘.9

1. from Principles of Nuclear Radiation Detection

103648
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Trench Logs
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TRENCH LOG

NDL No. 4.
Trench No. Project Name/Number Location
Z+?5, 5+3S Garvies Point/ NY102-01 Glen Cove
| Fxcavator/Equip _QOperator.
l . ; - 2/9 [0 — */9/90
. 7501.&'\-\(. Merrissey Direct [Breat Thompse Coass (a0 o
\ . Condition of Tranch —Depth_of Trench
walls stable 8’
S
o palacall e a” Clese” YArsete * prrehad il .'; ~
|- ate oilitiny Lfpradt Atakde fock A
Skeich of Trench Wall
[eurtace Black- brown G\l, beick Gusmod'.S, medivm - grained Sand wit Sravcl,
avio parts, vest fragments, metal shu-als, paper Gdecompored)
3
qrey siltysamd grading to & reddish-Lroww silty Sand
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Brown qravelly sand, medivm ~ coarse grained -
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NDL Neo. 2-
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TRENCH LOG

Project Name/Number

Trench No.
|z+35, 3*20

Garvies Point /Ny i02-0ot

‘ Suzeanne N\orrissej

Fxcavator/E quip.__Oparator
Direct /8Bret Thompion

| atable walls

Location

\3,: |

Glen Cove

2 2. /90 - 2/i2 /90

(0830) (u2o) C)
—_Depth_of Trench
8 4

r.s....,au. e_.u..a.n-f 0-6) 37 4%, ¢]8)

Al al) ax
a~ ! uﬂ/,‘a, Ml ‘Mﬂ-ﬂ

E ”M”{M; r‘_’)

.A‘A.ua-;

Sketch of Trench Wall

rurneo

Scvep metal, brick, pewspaper

Black €ill, clay clumps (see remarks a.hvg)' branches, comerete, tire s,

Reddish~brevn Sand with coarse gqravel

o qreundwa ter
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TRENCH LOG =3

NDL No D ) )/
Trench No. Project Name/Number Location
®t25, 1+3S Garvies Poirkt. /iy 102~ 00 Glen Cove
rﬂﬂﬂﬂw Fxcavator/Equip QOperator Start/Finish Date
Svzawe Moerrissey Divect /Brent Thompuon {:{ :./)'-70 - 2-: ?"Izj) v@l
\ ol | .
I , |wa.|ls steble 6’

.‘,«.:nﬂl-.‘-~ Y elpw” Framale
o act WWMJ"MM

Sketch of Trench Wall
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TRENCH LOG B*‘

4_"
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[ od

NDL No. 4
Trench No. Project Name/Number Location
Z2+P5, 2+35 Garvies Poivt /wytoz-ol Orlen Cove

Fxcavator/Fquip.. Operator W’ﬂ
_'Svmmn. Mor rissey Direct /Brent Thompson (:,I;)Iqo - _:.zlso ol
o __Depth_of Trench

I Stable walj 3

S
| o aelacifl oa. AR MMM
o <2% LEL
LMW anl POM AreD 6...4;»...«9_

Sketch of Trench Wall
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TRENCH LOG l*:
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ND\— ﬂO- 5 .-1]
Trench No. Project Name/Number Location -
2+ 15, 42295 Garvies Poiv{t/ﬂ\lloz-ol Glen Cove
:
' . . o 25 loo ~ 1’9’90
. Svzanne Morrissey Direct /Breit Thomes (m;s (1435) &
\ atinn. | rnndiﬁm of Imnch___j» Depth of Tranch _
| | walls cotlapsed 1o/

¢ poploe cotlitrld o€ 0-6)2) 4,06, 8

Sketch of Trench Wall

o,
SR

surface
FiLL -» clothing, qlass boHles. Smail boulders
very \avse)

) metal -F‘rqgmen‘(’.ﬁ ( Some

* Due fo tremch collapse we had to dig a few €eet deeper +o
place §-ray detector. T4+ was visible that the Kl extends
4o at least 12’ deep-
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NDL Noe. 6

" Trench No.
| AREA L

' Suzanne Morrissey

o plamplte

(

TRENCH LOG

Project Name/Number

Garvies Poivt /ry 102-01

ID.'ru.-:I‘ / Brent Thompson

ino cellapse

Location

Me,
6‘..]

i

e

Glen Cove

Start/Finish Data

2 /9o ~ 2-].1

( omgqo Q

(09 20)

___Dapth of Tranch

10’

T . 7
o—b,z}g—.ﬁ,, 10’

¥ &' Semplt vead 9001000 R [he in backhee buctet
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Sketch 0', Trench Wall
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TRENCH LOG o, 1
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T o
NDL No. w
Trench No. : Project Name/Number Location
—| AREA 2A Garvies Point /N*ho:.-ol Glen Cove
E xcavator/Equip. Oparator Start/Finish Data
Suzanne Movrissey Direct /et Thompsen 2[12/90 - 212190 @

(1018) (1049

rﬂnﬂlﬂm_ﬂl.lmm‘-h___ ~—Depth of Trench
swall treneh, strble wells A

ot 0-C"37 450

Sketch of Trench Wall
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OEPTH
<

Fill-> branches, plishic gloves MeDonald's cartons, plastic bags
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NDL No. 8 v’c':‘ *

Trench No. Project Name/Number Location Hie

Bf’}S,G* 1S Garvies Point /N1|ol-—0l Glen Cove.

rm:[ Inspector_______ Excavalnl.lEqulp__Opar.amH Start/Finish _Data

" vei o PSom 2hrfao - 1’ :.IQo
,Suu ne Mo S”Y Dirch/ﬁfenf' ™ ps ( n30) ¢ o.n.o)
\ N | —Deapth of Trench
an‘h\.\ wall cotlapse - |4-'

(o
¢ poraplse aocrtacil o o.0) 2,008 N ~
.quum&“‘kmwwwmm Mamm

Sketch of Trench Wall

surface ’
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TRENCH LOG
"NDL No. 9
Trench No. Project Name/Number . Location
| c+35, n+25 Gervies Poird /uyi02-0l Glen Cove
Excavator/[Fquip. Operator ish Date
- [srime porrinsey et /Bt Thwem] [l

v rlayalm._ﬁmund° ' Condifion of Trench ~—Depth of Trench
, . walls stable 8’

' M af o-o 2,408’
Sketch of Trench Wall

[surtace -

Black F.l' > gqlass, brick, fc‘la’mss, cans \w.hf_h‘g, ““’J‘ tree Shump

'
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Trench No.

TRENCH LOG

Project Name/Number

C-}IO' 1440

Garvies fbint /ry 102 -0

Luv-uv-' [ ST M_'

i Suzanne Morrissey

Fxcavatar/Equip_Opserator

Direct / Brent Thompsen

walls stable

\ rm.nm Ground

N '
ff el | &y,
ey
%

Location —

Glen Cove

2/ix /90~ 2/2/9

[t

—Dapth ot Trench

sl

Sketch 61 Tronch Wall
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surface
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Trench No.
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. ‘ Suzanne Morwissey

TRENCH LOG

Project Name/MNumber

Garvies Point /NYi02- 0t

- Eoul

Direct I Brent Thempsen

walls veryg unstable, seud mhpq

—Qapth_of Trench

C .

f

X

'F-1

Location

Glen Cove

ish _Dateg
2f1xl90 - 2/12/90
i (1530) (15%0)
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0-6" 26

Sketch of Trench Wall
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: TRENCH LOG
NDL Ne. 124
Trench No. Project Name/MNumber
J+75,4+71S Garvies Point/ny102-0l
rIAB:I‘_lnsper.ia___ Fxcavator/Equip Operator
Suzanne Mor f‘5$¢1 Dicect / Brcn‘\: 'ﬂwmps...

\ o
| ) lapsing walls
| ?Mﬁn& aanl of ;ubase)

Location

Glens Cove.

Start/Finish Nate

2/va {90 - 2/i2. /90
(1600) (16 30)

__Depth of Tranch

10/

|. Sawplee cotlieted ot ©0-6", 2°) 0’

Sketch of Trench Wall

surface
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Location
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TRENCH LOG
NboL Ne. 14
Trench No. Project Name/MNumber
: 9,15, 2425 Qarvies Point /NY\oz-oi

Excavator/Fquip. Opetator
Direct / 6@\‘*‘ -T‘r\omfsoh

l Sjzanne Mov&ss¢1|

.

C“‘v\o;CS P.‘—!t. R‘-
YR ww nxgx fece ux

i

Y

Location

Glen Cove-

S!ar.ulilnlsh Data
2(mloo - 213/90

(0943)  (10%4e)

) . .
I lw;l\s unstable, par tial ceve-in

__Dapth_ot Trench

’

to

l. MM-# 2,4 ¢, 8,10
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Sketch of Trench Wall
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NDL No. 1S ‘qr
Trench No. Project Name/Number Location
la+10,2425 Garvies Point /My02-ol Cler Cove
rABJ_lnanacu Excavator/F quip._Opserator Start/Finish Date
| Suzame Morvizsey Pirect / Brent Thomp=on P e ®
\ . | | :
I |wshbl¢ walls, no cotlapse 8’
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|' M‘Md 2j W 6"
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Trench No.

A+ 25, 1+50(%)

' Suzanne Mofﬂ'ssey

) rlam_ﬁmund_
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TRENCH LOG

Project Name/Number
Garvies Poin'l/.q\, 02 - ol

I Direct / Brent Thomf:q

Condifion of Trench

Location

Glen Cove_

Start/Finish Data
2/rs /9o - 2/13/ ,
(n.z-o) (l:'ss)qo

__Dapth_of Trench
8'

Q p—
,. '. Somplee Cotfoctall ast o-e',z',ﬂ(,fé'

Sketch of Trench Wall
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Trench No. . Project Name/Number
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rlABJ_ln.spadm Fxcavator/Equip Operator
. Suzanne MorrisSey Direct / Bent Thompson
Fairly stable walls
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Trench No. Project Name/Number
1 O+29,1¢25 Carvies Point /uyi0z-o0t
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fel.

‘ﬁ' «-
7 / Zmier] [y
Location
Glen Cove.

Direct /Brent Thompsen

ta

2/in/90- 213 /90

I SuUzZANNe. Morr|35¢1
Condition of Tranch
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| Fairly stable

_Dapth of Trench
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NDL Ne. 20
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TRENCH LOG

Project Name/MNumber
Garvies Point /riyi02-0l
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Condition of Trench
&irh[ unstable
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Location

Glen Cove_
Start/Finish Date

2 /v3/90 - 2/13/9

(u-;:.o)qo (15 4-:]
__Dapth of Trench

8,

Sketch of Trench Wall
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2.6 Soi! uR/kr  ¥DL  Radionuclide Concentratic:
Pt Goi MeV Type 3¢ Dept: Descripz- @ le=  Sazp. Th-pat  U-pat  Ra-226
§ ‘location CPM Tremch* (£t) tim $rs0i! § (pCi/g) (pCi/g) (pCi/g)
I 7475, 106 3X6 0 top soil 7-9
8575
2 gray soil - *
(W side ¢f some refuse
praperty) 4 gray soil - ®
some reluse
6 gray soil - *
some refuse
17,138,181 8-10  yellow clay .
(¥, mid, §)
2 2475 12 W6 C  top soil 69 10 1304 <39 1.s0.
3420 ’
2 gray soil - . 64 0.940.4 < 2.9 0.940.1
(W side of some refuse
orapesty) 154 4 gray soil - . 7 <09 <2.9 0.510.1
(s) some refuse
6 gray soil - - 56 < 0.8 <1.3 0.4:0.1
some refuse
180,176 8 yellov clay " 55 <07 <2.3 0.3+0.1
(¥, =54}
3 2425, 06 2X6 0 top sail €-8
1478
2 gray soil - "
(W side of some refuse
praperty) 4 gray soil - .
sooe refuse
126,135,147 6 gray soil "
£, mid, W)
¢ 7475, 194 Invest. O top soil 6-12 19 <l <31 0.640.1
2+25 -
2 grayseil - 69 20  0.630.4 < 2.1  0.6:0.
(W side of some refuse '
property) -4 . - 8 0.6#80.3 <¢1l.4 0.340.1
6 " " 18 <13 <l.9 0.540.1
150,164 8 - . 9 <0.6 <14 0.420.2
£, mid)
10 ” l ]
164 (W) 12 " -

*EA’G- - M'?f’\nd

Ind&st," €o ;nfcrfa'f-:te eéﬁuﬁa/‘

vead: n’_

49;.10

6‘377477745

103671



v~

*

Pyt

6

7

Grid
Locatisn

1475,
4425

(W side of
property)

Area )
B+° .
7478

(W side of
property)

Arez la
A+75,
5485

(W side of
property)

2.€ Soil uR/hr  NDL  Radigmuclide Comzemczaticn ﬁQQ;:./
Mev Type of Depth Descrip- 4 lem  Samp. Th-nmat U-nat Ra-22¢ O
C:M Tremch® (ft) ti $rs0il 1 (PCifg) (pCi/g)  (9Cu/s) G.f7 o
...... - -n ceasee emecamece seceasese P &
208 Invest. O top soil 8-10

2 gray soi! - “

some gelfuse

4 . "
165 (¥) 6 " -

8 " -
113,102 ic . *
488 Iavest. O top soil 35 13 0.9%0.4 < 3.4 0.940.1

2 brown soil - S8 0.640.4 < 2.9 0.740.1

3 black powder %00 :

{ " " 5¢  583#2 662:49 77242

6 . - ¢ 1.140.6 52.8:2.4 2.740.1

8 " -

10 brown sand - 65  4.1:0.3 < 6] 3.140.1
158 lnvest. 0 top soil 10 52 2.6#0.5 < 5.9 3.740.1

2 brown soil - 16 3.3#0.4 < 6.3 3.410.)

4 very hard, 90 1 -28.5#0.6 49.7#43.1 47.4:0.¢

black layer
6 brown sand 10 11 0.580.4 «.5 <0.3
13

103672



2.6

Pit  Grid

§ Llocation CPM Tremch?

8 B475, 157
6+75

(W side -
drvvay berz)

9 C#75,
7425 to
7418
(W side -
drvway berm)

153

292

10 C+10,
7440

(R side -
at drvway
pavement)

11 1425,
1425

151

(mid-

property) 235

MeV Type of

Soil uR/hr  NDL  Radionuclide Concentratisn
Depth  Descrip- @lem Samp. Th-mat  U-pmat Ra-226
(ft)  tiem ¢z s0il ¢  (pCi/g) (pCi/g) (pCi/g)
Invest. 0 top soil 1 61 0.740.5 < 3.0 0.4:0.1
{on berm)
2 brown soil - S <40.6 <2.3 0.4:0.2
4 black granular 30-40 57  28.1#0.7 44.543.0 41.3:0.4
6 . . 14 19.3:0.5 18.822.1 26.4:0.3
8 " " 2 4.5$0.3  6.92]1.6 6.8:0.2
10 L] "
12-16 " . 59 11.6#0.4 13.942.1 17.8:0.2
Invest. 0 top soil 10 17 0.820.5 < 2.} 0.640.1
(on berm)
2 brown/yellow 20 60 0.880.5 < 2.0 0.840.1
clay
] - 35 63  1.8#0.4 < 2.} 1.240.2
6 black 20 6 <. < 2.0 0.540.1
clay-like
8 " 28 22 3.0#0.4 < 8.3 4.240.2
Invest. 0 top soil 10
(edge of driveway)
1 bricks & rubble 13
2 brown soil ¢ 25
rocks
4 black powder 25 15  4.0:0.4 < 10.9  6.640.2
Invest. 0 brown sand . 10 3 <0.9 <15 0.4+0.1
2 * 10 31,1403 ¢ 2.7 0.640.1
6 * 10 2 2.180.2 <19 1.110.1
14

103673
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o

Pit  Grid

$§ ‘location

3475,
4475

{mid-

property)

b K40,
4475

13 M425,
3475

(near
cando)

14 P75,
3425

(8 side

of prop.)

2.¢€
MeV
ceM

149

142

43

214

Type of
treach®

Iavest.

Invest.

Invest.

Depth
(£t)

10
>10

18

Ra-22¢

{psi/s,

0.6:0.2

0.4:0.1

< 0.4

0.640.1
0.440.1
0.430.1

0.840.1
0.740.1
16.940.2

0.740.2

Sail oRf%r.  ¥YDL Radicnuclide Concencraz.os
Descrip- € lez Samp. Th-nat  U-nat
tien Srsoil! ¢ (pCi/g) (pCilg)
soil/grave! ] 6 0.420.3 <2.5
decaying - 3  0.840.3 < 1.4
refuse
. - 21 0.740.5 < 3.3
soil/grave! 10
decaying 8-10
refuse
" 8-10
gravel, 8 26 <0.8 <l.9
waste concrete
soil, refuse - 12 0.8#0.5 < 1.8
. - 25 «¢0.8 <3.8
" - 24 <0.6 < 2.5
brown sail by -
(near prop. fence)
brown soil 4 43 < 0.7 < 2.0
® - 45 0.6:0.4 < 1.8
black vein 30 46 12.440.4 20.842.4
(2' thick)
yellow/black - 48  0.640.5 < 2.4
piz
gray sand/clay 10 38 0.940.4 < 3.0

light brown sand -

0.6:0.1

103674



|

‘Ra-226
(pCi/g)

0.940.1
<04
< 0.4
0.5:0.1
1.940.1

3.340.1
0.540.1
8.3#0.2

4.010.2
1.0£0.2

2.6 . Secil uR/hr KDL Radioruclide Concentratian
‘pit  Grid MeV Type of Depth Descrip- € lez  Samp. Th-mat  U-nat
§ Location CPM Tremch® (ft) tiom frsoil! ¢  (pCi/g) (pCi/g)
15 0410, - Invest. O brown soil 40 39 24.410.8 57.3#4.3
2425 (on dirt road ar condo)
(Area 3) 6.5 black material 80
(thin layer)
(£ side 2 brown/orange 15 4 <0 < 4.6
of prop.) sand .
4 black materia! 175 42 9.540.4 13.742.0
6 . " 51 4.840.3 < 9.3
8 gray sand/clay 10
(water table)
> refuse -
16 Q+25, 2369 Iavest. 0 yellow clayw/ 120 37 2.740.3 <¢ 5.3
1450 blacksbricks
(Area 2) 2 . i 36 0.7¢40.4 < 2.6
(E side 4 light brown 20 T 0.7140.4 < 2.8
of prop.) sand :
6 gray soil 15 1 12404 < 4.2
8 gray sand/clay 10 50 1.3#0.2 < 4.8
(water table)
17 0450, 312 Invest. 0 gray soil 20 29 4.040.3 < 12.8
1475
2 light brown 15 4 <¢1l.0 < 3.9
(B side sand
of prop.) 4 black material 25 21 " 4.310.4 < 10.0
w/red bricks
6 - 20
] . 30 28 1.740.5 < 6.8
10 gray md 15 49 0.5¢40.4 < 2.6
;(wate: table)
16

103675
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»:
Pit Grid

(E side
of prap.)

15 0425,
1425

(betweer
condos)

20 1478,
4425

(mid-
property)

2.6
MeV Type of
§ Location (P Trench®

152

217

13%

94

Soil uR/hr  ¥IL Radieczuc!ide Comcentrasicn
Depth  Descrip- € lem  Samp. Th-mat U-na: Ra-2:¢ A“F/ 0
[¢t) tiom Srseil 1 (pcifg)  (pCi/g) (G FOoF 0
Invest. 0 brown soi! 10 30 0.6#0.5 < 1.8 0.440.2
2 - 20 33 3.940.4 ¢ 9.7 6.840.2
{60 =z Role)
4 black, yellow, 20
gray =ixed layers
11 " - 32 2.940.5 < 6.6 4.3+0.2
8 oily clay 10
10 light gray clay 10 4 <l.8 3.5 1.8:0.1
(water table)
BKG 0 brown soil 10
2 brown/orange 10
sand :
4 R 10
3 gray/black 10 31 40804 <7.2- 11.1#0.2
material
8 . 10 40 <10 <19  0.740.1
BEG O gray soil ]
2 garbage & $
ashes
4 . (]
6 - " 8
17
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SURFACE AND SUBSURFACE

SOILS OBTAINED AT CAPTAIN’S COVE CONDOMINIUM SITE
(ALL RESULTS IN MG/KG)
CAPTAIN'S COVE CAPTAIN'S COVE
SURFACE § SOILS SUBSURFACE SOILS
CONTAMINANT CC-§S11-02 CC-SS11-02 CC-5514-01 CC-SS15-01 | CC-SS12-01 |CC-SS13-01
(BACKGROUND (BACKGROUND (DUPLICATE OF
TAKEN AT 0-6") TAKEN AT 4) CC-S514-01)
I
TUNGSTEN 185 ] 14] 3,200 J 3,820 ) 51 1210 J ||
SURFACE SOIL OBTAINED AT LI TUNGSTEN SITE
(ALL RESULTS IN MG/KG)
CC-$511-02 LT-SS01-01
(BACKGROUND
TAKEN AT 0-6"
| TunesTEN 185 ] 3,050 J 16,200 J 1160J | 45407 1,160 1,420 ] l|
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Prepared by:

Gt 7],

CAPTAIN'S COVE
DATA VALIDATION REPORT
TUNGSTEN

Date:

2/ fos

Cecelia N. Min
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BRIDGEPORT RENTAL AND OIL SERVICES Ao, \2.
DATA VALIDATION REPORT
3.3

SUMMARY:

This case consisted of 2 agqueous field blanks and 12 soil samples
collected on April 20, 1995 and designated for the analysis of
tungsten by ICP-MS method 200.8. One field duplicate pair (LTSS0S-~
01/05D) was collected and analyzed with satisfactory results. All
s0il results were reported on a dry weight basis. The & solid
reported for sample CC-8511-02 in this package was greater than
50%. However, the data user should be aware that in the report
drafted for the metals analysis performed by IEANJ, the % solid was
less than 50%. No action was taken.

Although a CLP package format was regquested, several of the usual
QC analyses were not performed since they are not specified in the
method. In addition, since tungsten (W) is not listed on the target
analyte list of the method, no CRDL was defined.

All data, however, were evaluated for Level IV DQO, employing USEPA
Region II validation criteria. The specifics for each parameter and
associated QC are detailed below.

The sample identifications used in this report have been truncated
for expediency. Unless otherwise indicated., all sample IDs are
suffixed with -01.

PRESERVATION:

The chains of custody indicated that the agqueous samples were
preserved. The lab performed a check of the pH upon receipt, but
did not provide documentation of the actual pH. Contact with the
1ad confirmed that all pH values were <2. No action was taken.

HOLDING TIMES:
All samples were prepped and analyzed within specified holding
times.

MATRIX SPIKES:

The s0il spike failed recovery criteria, but no action was required
since the sample concentration was greater than 4 times the amount
of spike added.

The agqueous spike was acceptable.

LAB DUPLICATES:

The & sclids reported for the sample and lab duplicate varied by
more than 1 &. Therefore, the reviewer converted the sample results
to wet weight and recalculated the RPD, which met criteria,

The aqueous duplicate was acceptable.

FIELD DUPLICATE:
The results of the field duplicate were acceptable.

LAB CONTROL SAMPLE (LCS):

The lab attempted to analyze a LC8, but no certified stock was
available containing tungsten. The LCS that was analyzed did not
contain any tungsten, so0 the results were not reported. No action
was taken based on this criteria.

103709



SERIAL DILUTION: 4
No serial dilution was performed. The following soil data were
qualified as estimated (J) because the sample result exceeded 10
times the gquantitation limit.

ssl1-02, ss13, ssl4, 8815, 8801, 8s02, 8S03, 8804, §805-01D

No action was taken to the agueous data since a serial dilutien is
not required to be performed on a field blank.

BLANK CONTAMIKATION:
No gqualifications were required.

INSTRUMENT CALIBRATION: ,
A CRI standard was not analyged for W. No action was taken to the
data since there was no specified CRDL.

INTERFERENCE CHECK SAMPLE (1C8):

An ICS was not performed. No interference was expected from the
usual elements since the mass of interest for W is so high. No
action was taken.

GENERAL COMMENTS:

Sample results were adjusted by the reviewer to correct for
premature rounding performed by the laboratory.

The lab did not perform an IDL study or perform a linear range
analysis. All samples were diluted to fall within the calibration
range established by the initial calibration.

A from was not provided which summarized the results for the
calibration blanks.

The client identifications for samples 9504608-08A and 09A required
correction on the cross-reference supplied by the North Carolina
lab.

The reported results for the soil spike required correction by the
reviever.
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P12

TELEPHONE RECORD LOG

Date of Call: —6/2)/95%
Laboratory Name: IER

Lab Contact: — _Leanne
Client: — Foster Wheelex Envn,

Client Contact: _______C, Minch

Call Initiated By: Laboratory X Client

In reference to data for the following sample number(s):

Captain's Cove ICP-MS data for Tungsten

Summary of Questions/Issues Discussed:

e coc
cate e performed 0
—protocol, Regardless of the method utjlized, all of the usual
¢ _shou ) owin W
and/or summary té;m.
— 1) Percent solids determinations. Were sample results reported
2 weigh 2
2) tuning solution analysis,
3) CCB summary of results,
4) LCSS summary of results.
—S5) IDL with date of last determination
—6) linear ranges,
Please cross- sample S W
3. Why were prep blanks diluted?
4. In them 0 ns
— 50 ml, but the runlog ipdicates 100ml., Was this taken into
——account during guantification?
Oredi. 7] FHenel tforfos

Signature / Date

103711



5.

I cannot reproduce the reported results. Please supply a
sample calculation for each matrix. Were results corrected for
any interferences or blank subtracted? Include all necessary

information to reproduce all values.

Why wasn't a serial dilution, interference check sample or CRI
standard analyzed? They are CLP protocel for metals.

The wrong units were used for all aqueous data. Please
resubmit.

103712
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6/21
6/22

6/23
6/26
6/27

6/28
6/29

6/30

?/1

7/1

TELEPHONE CALLS

IEANJ - Leanne: Briefly discuss items on faxed phone log.

IEANJ - Leanne: Informed me that requests were forwarded
t7 IEANC and that she will be out of the office on
6/23. .

IEANJ: Mike left a message that resubs will be delayed.

IEANJ: Leanne called to say that the resubs should be
faxed to her in the afternoon and fedex to me for
6/27 AM,.

IEAN: Leanne called to say that the resubs are
incomplete. Do I want a messenger to delivery a
partial resub or wait for complete delivery on 6/28?
I will wait for complete set.

IEANC: Message from G. Folk. An attempt to return the
call was made at 35:01, but switchboard was off.

IEARC: Spoke with Gary regarding the unresolved
questions. He will gonvey my concerns to the
inorganic manager and get back to me in PM. No
return call.

IEANC: Gary was unable to effectively explain the
response to the dilution issues. I asked to speak
with the I0 manager D. S8togner. Spoke at length with
Don regarding the prep and analysis. He will submit
a brief explanation of the procedure and 1IDL
determination.

IEANC: Spoke with don regarding the missing LCSBS. He
explained that no certified stock was available.
Furthermore, the LCSS run appeared not to contain
any W.

IEANJ: Bpoke with Leanne to confirm that the pH was
checked for the agqueous samples.

103713
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Memo
To: Cocelia Minch
From: Donald Stogner v>¢9
Subject: Tungsten by Method 200.8
Date: June 30, 1995 »'

Please find listed below information to clarify how IRA performs 200.8 and information
pertaining to your tungsten analysis specifically. Additionally I have included a copy of the dry
weight log to aid in your calculations. If any questions are not answered here please do not
besitate to call.

TBA-NC performs 200.8 for soils by digesting one gram of sample using ultrex II grade
acids following the steps listed in the 4.4 version of 200.8 from publication PB91-231498 section
11.2.2. After the digestion is complete IBA takes the sample to 100 ml and allows it to settle
overnight. The method states to dilute the sample five fold prior to analysis. IEA performs this
step immediately before analysis by pipetting 2 ml to 10 ml and adding internal standards.
Should any reanalysis be required IBA repeats the dilution step from the one hundred ml final
digested at either the required five fold dilution or higher. If the internal standards are outside
the method specified range the lab dilutes the sample two fold from the original analysis and
repeats this step until the internal standards meet the required method criteria. All dilutions on
the runlog are listed from the one hundred ml digested. The sample would be originally listed
as a 5X. A sample diluted one ml to one liter due to high analyte would be listed as a 1000X.
The result would therefore be the dilution factor listed on the runlog times the final volume of
onc hundred m! times the instrument result divide by the dry weight and the weight. The
instrument result in ug/l, final volume units would be in liters, the weight in grams, and the dry
weight expressed as a fraction. This yields ug/g which is equivalent to mg/kg.

The waters are digested 100 ml initial volume to 50 ml final volume. The sample is
diluted 2.5 fold per the method just prior to analysis. The dilution listed on the runlog is the
dilution made from the 50 m] digestate. The result would be the instrument result times the final
volume times the dilution factor divided by the initial volume. The result in ug/l is converted
to mg/l and reported. All the digestates are left undiluted until analysis to make them as stable
as possible. The dilution prior to analysis is specified in the method to reduce damage to the
nickel cones.

Method 200.8 does not specify that a CRI, serial dilution, or Interference check be run.
Iron, aluminum, calcium, magnesium do not interfere with mass spectroscopy since these masses
are at 56 and 57, 27, 40 and 42, and 24 mass units. The only analyte in the method near these
masses is manganese at S5 amu. Tungsten is at masses 182 and 184 and only has a small
interference from osmium at 182. Both masses were monitored and agreed very well. Had an
interference been observed mass 184 would have been used. Either mass may be used for these

103714
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samples as no osmium appeared to be present.
IBA did not perform an idl study for tungsten. A five ug/l ICV was used and recovered
very well with low RSD and a SD of 0.016085. From this data the lab reported a PQL of 1 ug/l.
Since no linear range study was performed all samples were diluted below the calibration
standard of 100 ug/l. CCVs were run at midrange of 50 ug/l.

All samples for this project were stored in the dark since tungsten is light sensitive to

insure the stability of the digestates.
Ol jf'@’;——

Donald Stogner
Inorganics Lab Manager
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- 628 Route 10 Phone 201-428-8181
© A Whippany, New Jersey 07981 Fax 201:428°5222 Jos £ 3 9
7 —

An Aquarion Company
g ECEIVET

CLP DATA PACKAGE —E-AGUADQ _
SAMPLING DATE APRIL 20, 1995
IEA JOB NO: 20950-51723B-REVISED
VOLUME IOF I

PREPARED BY:

-/
INDUSTRIAL ENVIRONMENTAL ANALYSTS (IEA)
(CERTIFICATION NUMBER 14530)
FOR
FOSTER WHEELER ENVIRONMENTAL CORPORATION
PROJECT: CCP
N\
Monrose, Sunrise, Schaumburg, N. Billerica, Research Trisngle Park,
Connecticut Florids filinols Massachusetts North Ceroling
203-261-4458 305-848-1730 708:705-0740 817:272-5212 919-677-0080
- m nrinted on recveiar aaner
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QCC002

PROJECT: 1264-284 BATCH: 8584608 METHOD: EPA 208.8

Samples: Twelve (12) Solls and Two (2) Water Samples

The samples were recsived at Industrial and Environmental Analysts, Inc. @EA) on April 24, 1085. Each
sample was assigned a G-character “TEA" lab identification number (1ab ID) and an abbreviated client ID
which is referenced on the IEA Assigned Number Index. All analyses are performed in accordance with
EPA approved methodologies and meet the requirements of the IEA Quality Assurance Program. Please
see the enclosed data package for your results and Chain of Custody documentation.

The pH of all samples for Metals analysis was less than two (2) at the time of sample preparation.
Any nonconformances associated with the analysis of the samples in this project are as follows:

The quantitation limits for samples 8564688-01 through 85 and 99 through 14 were elevated due to a
dilution prior to analysis, The samples were diluted due to high levels of Tungsten.

I certify that this data package is in compliance with the procedures and methods defined for this project,
both technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hardcopy data package and in the computer-readable data (if applicable) as submitted
has been authorized by the laboratory manager or his designee, as verified by the following signature.

Elnllai A —

Wallace L. McAnulty

Inorganic Technical Data Reviewer
IEA, Ine.

May 80, 1905

IEA, Inc Doat RPPESISE.NC

103717
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PROJ
ECT . CL ) E PRESERVATION
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J : § 9«'3’ A ) o CHEMCALS
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EBASCO SERVICES INCORPORATED |
CHAIN OF CUSTODY RECORD
¢ . JE—
1 w
SAMPLERS: (Sigratwe) c)‘—ﬁ?% F
} \—'—-—-’%ﬁ § 900‘}? RE"ARKS ol: ctslgeuacivl.s
/1 / —Ts[s| § S0 on S e
NUMBER DATE | TIME 3 g LIS G‘"‘ 9, SAMPLE LOCATION IF KNOWN
72| ET- ss01-0 ks | €S vl S eally. P
'o M'QL l’/)/‘r Q _3\ >° ‘F x 1-“.#‘-“:.
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'y A Ao | 1l - | %
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IEA OF NEW JERSEY

v@Q'-@@@@@@@

YoM 628 Route 10 Whippany, N.J. 07981 CHAIN OF CUSTODY
A (201) 428-8181 FIELD BOOK:
Client: {{a\NT ¢ |@9B
. . : To
Project Name/no.: 10990 S (1L 0
Pl
Cllcnl Contact: , PO S
L. {b_LLbL l’n&gh c (15) ANALYSIS REQUIRED
IEA Contact. : ol ¥ '
ha |
TAT: lwk 2wk, 3wk. ,OTHER 2; i ! ¥ T :
\ .
Pm_| Typc NIPDES, NPDES, ISRA, GJ’Q@EIE:RCRA Al X -
UST, ACO, MOA OTHER 14X
Pmtocol 2CLP) SW846, EPA 600 N|. -
, OTHER : - E |. 3
chomng Type: NJ Regulatory Format, NJ.Reduced R 12 _
Format, CLE/Level I, Level I (Data S| & |
L Summaries), Other =
Chcnt D (10 CHAR) (lODa:@nmeQDMu @ = _ﬁ, .. 5
CC 35 13-0l BRIFDEX L = i
cc \S‘SJ?).' o\ ?10 { [4 W) >'.‘q‘::j‘:'."" .5
ccdyq-o) 1340 [ P Tkl 7
c.§lts- ol 1hyo HEK AR LAY SA;
Cedi-0 153> \ S o s BC
chsuwf sl = |1 |« EF L E|T BTy
%L’ “0 [ 1o ﬂ? ! £ SNl R i o
Ffbol 1500 RO R B B B TR = 2
T S301-01 ' RS 5o ! L R BG T
LYSSOAO1 EAST ] £ MR %ﬂ?ﬁh s ey
LTSSO2-pA 5] | < B R (e M 1
LTssnd-01 - T34 " | o« S L) I s RO T S
Y5505 -0 Yo L] ISR B Fois Eu e
LT S.5058-010 597 v [ £ “ o RS T T R L o R Eh
COMN%NT NPI se Indudc hazards on site.) CtpP BT [25Y-Q0Y :
v _— ‘ ’
X /QP/MJ HoTo ol Itmz.0 JC |
an Name and Company Signature - Custody Seal ¥ (s) © Date/Time” ..
Sampled By: - - VAR
Received By: / _—_*
Relingilshed By: Jokl 22 Fean o L‘n__ﬁ%bf/uh'n/"’ Yrulsy /192
Received By: (2 « wet Ifaﬂ N /474 WAM/I\ LAY 55— / dj%
Relinquished By: /£
Received By: / éj
Mix = Matrix of Sample. (Al=Air, AQ=Aqueous, LE=Leachate, ML=Misc Liquid, MS=Misc Solids, OIL, SE=Sediment, SL=Sludge, SO=Soil) * Standard TAT. v &
= —
(Copies: White and yellow copies should accompany samples to IEA. The pink copy should be retained by the client.) See reverse for directions,
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CTH0G7

" TEA OF NEW JERSEY
SAMPLE CONTROL CHRONICLE

Slni:ling paﬁ.:%&l 1Yy . Job #: J7 72]

Receipt Date:_ &a// o " signatuz"éz @'L/J/’

Cooler Temp:_ ¢/

Preservative Ck:d\/

Sample Tags: Abgax
8hipping Bill: Pro-entt: Alrbill #:
Comments:
Subcontracting

Parameter Sample ID Parameter Sample ID
MBAS IEN
AMMONIA O-PHOSPHATE
€oD SULFIDE
SULPAIE COLIFORM .
NITRATE ALRALINITY
BOD : TURBIDITY
NITRATE COLOR
NITRITE —_—— . zoC —_—
RADIUM —— ZIoX w —
JTHORIUNM —_— OTHER Al B
URANIUNM OTHER
Subcontract Lab: STV Z Date:
S8ignature: j@)/\/\.__——/

Sample Prep

Sample #
Compositing:
Percent Solids: ""./ f -t Y

PH Performed:

Signature: QH// Date: 7-13 ‘C'Lf

Page OF 98
Form# SMFO00601L.NJ IEA Logbook# SM6
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Industrial & Environmental Analysts, Inc. (IEA)

U
_ :EA Project #:
‘EA Sample #:

1254-204

9504608-01 Matrix: soil

e
1§ 3

CcCoN09

“ . Ty -
//,5.: - R -

Date
Analyzed Analyst

:1ient Name: IEA - Nevw Jersey Date Received:84/24/9%

:1ient Proj. I.D.120958-31723 Date Sampled: £4/28/95

iample I.D.t ccsgla-p1

éﬁantitation Date
arameter Method Limnits Results Prepared
B W EENINNSEEBERESEWED N SIS L L
«-=Tungsten IPA 208.8 5.7 mg/kg* «+ 51 mg/kg 65/88/9%5
N
amments s

antitation limit elevated due to sample dilution prior to analysis.
jample diluted due to high concentration of interferent.

3RM RESP3 Rev. 838994

\

€5/24/95 W
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Industrial & Eavironmental Analysts, Ino. (IEA)
AN
EA Project #: 1254-2904 ‘
.EA Sample #: 95946008-822 Matrixs: soil
:lient Name: IEA - NeWw Jersey Date Recaived: 84/24/95 W v
‘lient Proj. I.D.:2€950-51723 Date Sampled: 64/28/95 /t' CR ves
ample I.D.s cCc8s813-01
Quantitation - Date Date
‘arameter Method Limits Results.. Prepared - Analyzed Analyst
(3 2 1 ] 5 1. : t 1 ] = DERESTN REESENE OESESSEESRESRSSENTSEABESEREREREEE R
. =fungsten EPA 202.8 59 mg/kg* 1207 mg/kg £5/08/95 £5/24/95 ™
B 5
A
ommentss
Quantitation limit elevated due to sample dilution prior to analysis.
sample diluted due to high concentration of interferent.
ORM RESP3 Rev. B30994
N
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Industrial & Environmental Analysts, Inc. (IEA)

tA Project #: 1254-204 . g

SA Bample #:3 9584608-02 Matrix: soil

Lient Name: IEA ~ New Jersey Date Received: #4/24/95

ilent Proj. I.D.120958-51723 Date Sampled: €4/28/95

WI‘ I.D.I CCSBI‘-UI

guantitation Date Date
iTameter Method Limits Resuits Prepared Analyzed Analyst
|ERE - . - = SEEEENNNRERS -
~Tungsten EPA 200.8 12¢ mg/kge - 3280 mg/kg T 85/08/95 £5/24/95 FW
mments s

wantitation limit elevated dus to sample dilution prior to analysis.
ample diluted due to high concentration of interferent.

'RM RESP3 Rev. 830994
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Industrial & Environmental Analysts, Inc. (IEA)
IEA Project #: 1254-204
IZA Sample & 9504688-84 Natrix: soil
Client Name: IEA - New Jersey Date Received: $4/24/95
Slient Proj. I.D.320958-51723 Date sampled: 04/28/95 .
sanple I.D.! ccesls-81. "/ neo. SRS
Quantitation Date Date
2aramster Method Limits Results Prepared Analysed Aanalyst
- L SEEEEREEEES RBES - NEBENNESEBEN
[=Tungsten EPA 200.8 249 mg/kge ~;.u¢ mq/kg( g5/868/95 #5/24/95 TV
ST

omments

‘Quantitation limit elevated due to sample dilution prior to analysis.
sanple diluted due to high concentration of interferent.

ORM RESP3 Rsv, £30994
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22 34
Industrial & Environmental Analysts, Inc. (IEA)

EA Project #: 1254-204

EA Sample #: 950468865 Matrix: soil .

lient Name: IEA - New Jersey Date Received: $4/24/95

lient Proj. I.D.3120958-51723 Date sampled: §#4/20/95

ample I.D.t ccesll-g2 . -'/,, -y

Quantitation Date Date

aramster Method Limits Results Prepared Analyzed Analyst

= ; = NBRWS S MR S EEEERN S SNunR - - S| R S|mm
__=Tungsten . EPA 288.8 7.7 mg/kg* 188 mg/kg 85/€8/95 85/24/95 TV

i el
HR) -

mments ¢

mantitation limit elevated due to sample dilution prior to analysis.
‘ample diluted due:-to high concentration of interferent.

'RM RESP3 Rev. #30994

103728
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>
Industrial & Environmental Analysts, Inc. (IEA) Q('0014
N
tEA Project #: 1254-204
IEA Sample #: 9584600806 Matrixs soil
Client Name: IEA = New Jersey Date Received: £4/24/95
lient Proj. I.D.120958-51723 Date sampled: #£4/28/95
llﬂPlO I.D.t CCSSII-'3 s / u.t N
Quantitation Date Date
Parameter Method Limits Results Prepared Analyzed Analyst
L J - a8 HNSe.EaERINN - = BERE
.'=Tungsten EPA 280.8 e.55 mg/kg  -1.4 mg/kg 85/88/95 85/24/95 W
N
ommeants

*ORM RESP3I Rev. 0308994

N
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EA Project #:
EA sample #:

Industrial & Environmental Analysts, Inc. (IEA)

"1254~284
950460687

Matrixs

N

Water

Mz
XM o.pj‘)
cC2019

lient Mame: IEA - New Jersey Date Recedived: £4/24/95
lient Proj. I.D,128958-51723 Date sampled: #4/28/95
wl‘ Iopc CCPBU?-!I
Quantitation Date ~ Date
arameter Method Linits Results prepared Analyzed Analyst
mE ' - = SN [ 2SN L 2oz 2 1] EREE @RI
_ =Tungsten EPA 208.8 §.96]1 mg/L BQL 85/88/95 05/24/95 W
L\
wmmentes
JRM RESP3 Rev. 0389594
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cCnN016

A‘So[gﬁ
" Industrial & Environmental Analysts, Inc. (IEA)
IEA Project $: 1254-204
IEA Ssample #: - 9584608-08 Mateix: Water
Client Name: "IEA & New Jersey Date Recelived: 84/24/95
Client Proj. I.D,126958-51723 Date sampled: €4/20/95
gample I.D.: LTFBO101
- ‘Quantitation Date Date
Parameter Method Limits Results " prepared Analyzed Analyst
E L R IR 5! {1 2 3 4 3 SRR SEFEESETNESESESEEN B ENEBEE - £ 4 2 ¢ 2 3 . = SRR
.. T=Tungsten EPA 280.8 6.881 mg/t BQL 85/88/95 85/24/95 W
Comments:

FORM RESP3 Rev. $38994
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cCn017?7
Industrial & Environmental Analysts, Inc. (IEA)
EA Project #1  1284-284 _
EA sample #: 9504608-09 Matrix: 8soll
lient Mame: IEA - New Jerssy Date Received: 24/24/95
lient Proj. I.D.:26958-51723 Date sampled: 04/28/95 % aste i T
w1. IOD.‘ :‘1‘-88’1"'1
Quantitation Date Date
arameter Method Limits Results Preparsed Analyzed Anslyst
sme == - - smn e : aSEEsEm
~Tungsten EPA 2006.8 268 mg/kg* 38¢? mg/kg 85/68/95 £€5/24/95 TV
DL Ry

mments ¢

nantitation limit alevated due to sample dilution prior to analysis.
ample diluted due to high concentration of interferent.

RM RESP3 Rev. 828954
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Industrial & Environmental Analysts, Inc. (IEA)
BA Project #: 1254-204
EA Sample #: 9504608-18 Matrix: soil
lient Name: IEA - New Jersey Date Recelved: 84/24/95
lient Proj. I.D.:28558-51723 Date sampled: B84/28/95
ample I.D.: LT-8682-81 nl -
Quantitation Date . ‘Date
aramster Method Limits Results Prepared - Analyzed -Analyst
SEEBPENS = [ 3 as SESeeass S -
. =Tungaten EPA 2£8.8 1266 mg/kge 1680f mg/kg 05/68/95 85/24/95 W

16 Loo T

mments s

mantitation limit elevated due to sample dilution prior to analysis.
ample diluted due to high concentration of interferent.

RM RESP3 Rev. 838954
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CcCc019
Industrial & Environmental Analysts, Inc. (IEA)
—
A Project #: 1254-204 R C e e
ZA Sample ¢: 95£84668-11 Matrzix: soil
lient Name: IEA - Nev Jersey Date Recelved: 84/24/95
Ltient Proj. I.D.120956-51723 Date sampled: 84/20/95
ample I.D.: LT-8863-81 . ' o
: Quantitation Date Date
irameter Nethod Limits v «oResults ... .Prepared Analyzed Analyst
S BERRESEE I 2 1 1 t 4 = SESESEEREEEBREEREEESEEE SERENANETEEE R SR
. “fungsten EPA 208.8 120 mg/kg* 1280 mg/kg 95/88/95 ©€5/24/95 W
.. -
RN ~
N
mments:

auantitation limit slevated due to sample dilution prior to analysis.
lample diluted due to high concentration of interferent.

JRM RESP3 Rev. 830954

103734
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Industrial & Environmental Analysts, Inc. (IEA)

A Project #: 1254-284 (Revision)

A Bsample #: 9504668-12 Matrix: soil

{ent Name: IEA - New Jersey Date Received: £4/24/95

ient Proj. I.D.12£958-51723 Date Sampled: ©4/20/95

mple I.D.s LT-8604-01

Quantitation Date Date
rameter Msthod Linits Results Prepared Analyzed Analyst
£ S 0 0 0 0 0 00 R 8 0 5 0 6 58 S 2 8 O SV NG o - * L]

Tungsten EPA 206.0 258 mg/kgr 4580 mg/kg €5/68/95 £€5/24/95 W

) ;I-S.Af'jl r
nments:

uantitation limit elevated due to sample dilution prior to analysis.
ample diluted due to high concentration of interferent.

ARM RESP3 Rev. £30959%4

103735
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©GC0021
Industrial & Environmental Analysts, Inc. (IEA)’
A Project #: 1254-204 Lo e
A sample ¢ 9584608-13 Matrix: solil
ient Rame: IEA - New Jersey Date Received: 94/24/95
ient Proj. I.D.1209508-51723 Date Sampled: $4/28/95 / '
ml. I.D.s . LT=-88085~01
Quantitation Date Date
sameter Method Limits . JResults Prepared Analysed Analyst
SEESRERNEDS ENESE BRSNS = SESSERSESNBIEBESNE - NESTRNSEENEEESEREEEREREEEREES
..ungsten EPA 280.8 140 mg/kge 1280 mg/kg #5/88/95 85/24/95 TR
. fi- .
F' v j‘ N
! '. ¢ \\ i~
- ‘ ‘ g ‘ .. /
mnentst

uantitation limit elevated due to sample dilution prior to analysis.
ample diluted due to high concentration of interfersnt.

RM RESP3 Rev. 830994
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Quantitation limit eslevated due to sample dilution prior to analysis.
jample diluted due to high concentration of interferent.

ORM RESP3 Rev., £3099%4

2/0f>37
P - . 1 000022
Industrial & Environmental Analysts, Inc. (IEA)
EA Project #: 1254-204 b ' L
EA sample ¢ 95646068-14 Matrixs soil Fiee s Doeitet
lient Name: IEA = New Jersey Date Received: £4/24/95 :
" lient Proj. I.D.320958-51723 Date sampled: 84/26/95
ml‘ I.Dl $ LT-S_SIS-'ID (' 5 .
Quantitation Date Date
arameter Method Limits Results Prepared Analyzed Analyst
BREW BREN SEEEESERSEEEEBENESGEBRREDEe 1 - RIS L]
-Tungsten EPA 288.8 148 mg/kg* 408 mg/kg 05/68/95 65/24/95 W
Tl T
>nments s

103737
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Industrial & 'Envi:omnul Analysts, Inc. (IEA)

Date
Analyzed Analyst

EA Project 43 1254-204
ZA Sample #: 9564688 - Matrixs solid
lient Name:. . IEA - Nevw Jersey Date Recelved:N/A
- lient Proj. I.D.:205508-51723 Date sampled: X/A
ample X.D.t QC Blank
1
. oumttta't!.on Date
irameter Method Limits Results Prepared
RSN L SEEESEREDEEUURESESENE!
~Tungsten EPA 200.8 6.50 mg/kg BQL 85/88/95
uments:

rresponding Bamples: 958#4698-f1 through $6 and #5 through 14

RM RESP3 Rev. 2302994

65/24/95 TW

103738



QC20%4
Industrial & Envirommental Analysts, Inc. (IEA)
A Project #: 1254-204
JA sample #: 9584608 - Matrix: Water
.lent Name: IEA - NHew Jersey Date Received:N/A
dent Proj. I.D.128956-51723 Date sampled: N/A
uple I.D.t QC Blank
{* !
-. . . quantitation . Date - :Date .
rameter Method . .Limits . .. Results Prepared ..Analyzed Analyst
(£ 1 3 - 1 4 1 4 5 1 | =N = BESEeESEERENOSESEEESEEEEE SS9 B AN . IR
..“Tungsten EPA 2£6.8 g.001 mg/L BQL ./ 05/08/95 85/24/95 ™
mments s

srresponding samples: 9584608-87 and €6

JRM RESP3 Rev. 08308994

N

103739
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| CCU0RS
Industrial & Environmental Analysts, Inc. (IEA)
INORGANIC QC SBUMMARY
DUPLICATE ANALYSIS
IEA Project No.:1254-204
IEA Sample No.: 9584688
Matrix: soil
DUPLICATE RESULTS
IEA Test sample bDuplicate RPD Date
Reference No. Parameter Method (»g/kg) (mg/kg) {(8) Analyzed
9584688-~-12 T-Tungsten EPA 20606.9 A4t AsoT 15 - 05/24/95
: dNA, #S4: 33ed Vi .
(Y BT TRV i+
8-~D
RPD = x 108 control Limits: +/- 288
(8+4D) /2
Comments:

Corresponding Samples: $584688-8]1 through 66 and #9 through 14

FORM IQCBUM Rev 183194

103740
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QC0<Z6
Industrial & Environmental Analysts, Ino. (IEA)
INORGANIC QC SUMMARY
DUPLICATE ARALYSIS
IEA Project No.:11254-284
IEA sample No.: 9564608
Matrix: Water
DUPLICATE RESULTS
IEA Test sample Duplicate RPD Date
Reference No. Parameter Method (mg/L) (mg/L) (8) Anslyzed
9504688-67 T-Tungsten EPA 2£8.8 <p.821 - <B.p81 - ] 05/24/98%
8-D
RPD = x 102 Control Limits: +/- 28%
(84D)/2
Corments:

Corresponding Samples: 9564608-67 and 68

FORM IQCSUM Rev 183194

103741
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CCNHIZ7?
Industrial & :nviroﬁn.ntnl Analysts, Inc. (IEA)
INORGANIC QC SUMMARY
SPIKE RESULTS
- EA Project Ro.: 1254-284
‘EA sample No.:1 9584688
{atrixs soil
SPIKE RESULTS (mg/kg)
‘EA Test Analysis
eference No. Parameter Msthod SA 8R S8R SR Date
584608-12 T-Tungsten EPA 208.8 12 4402 3689 ¢ 85/24/95%
Lol SR S
R = (BSR - ER)/ (8A) * 180 Control Limits: 75 - 125%

omments:

’ercent recovery not calculated due to the sample concentration being greater than
four times the concentration of the spiking solution.

orresponding samplea: 9564608~p1 through #6 and #9 through 14

JRM IQCSPK Rev 183194

103742
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Corresponding Samples: 955€4688-07 and 88

FORM IQCSPK Rev 10231954

370F 39
N M,
Industrial & Envirommental Analysts, Inc. (IEA) CCiN<8
INORGANIC QC BUMMARY
SPIKE RESULTS
IEA Project No.: 1254-204
IEA Ssample No.: $584608
Matrix: Water
SPIKE RESULTS (mg/L)
IEA Test Analysis
Refersnce No. Parameter Nethod [} 1 SR S8ER SR Date
9504600-87 T-Tungsten EPA 286.8 §.1¢ <g.201 e.18.- pY 2 85/24/95%
- 103
SR = (B8R - BR)/ (SA) * 1080 control Limits:s 75 - 125%
Comments

103743
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Y of
Indu-tria:'L & Environmental Analysts, Inc. (IEA) 035)0233

IRORGANIC QC SUMMARY
Laboratory Control sample

IEA Project No.: 1254~204
IEA sample No.: 9594688

True

Value Analysis
Parameter Method ~ (mg/L) Found S Recovery Dats
T~-Tungsten EPA 202.8 0.108 §.184 188 85/24/98

. , ‘ o

Comments

Control limit is 80s - 12f% for all metals,

FORM QCLCSW Rev,$30994
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Industrial & Environmental Analysts, Inc. (IEA)
CALIBRATION VERIFICATION
= tEa Project No.:  1254-284
ZEA Sample No.s 95046808
! —
Icv Icv cCcv ccv ccv
Parameter Value Pound s Value start % End s Analysis
(mg/L) (mg/L) Recovery (mg/L) (mg/L) Recovery (mg/L) Recovery Date
-Tungsten - 6.685 g.805"- 188 0050 §.0859 1t .88 Iz 05/24/95
G-edf W derth GRG0 L 4 9.y
< t.:..\ll
.‘f' { “' . H
N
f
E RS PO | ' .
l -~ ] l )
ments

mtrol limit is 988 - 1168 for all metals, except Hg which is 88 - 120%.
mtrol limit.is 85% - 115% for all wet chemistry parameters.

RM CALVER REV £3£95%4
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TO: M. Heffron ' DATE: 8/11/95

FROM: C. Minch

SUBJECT: CAPTAIN'S COVE SAMPLE RESULTS AND DATA VALIDATION REPORT

Mike,

Enclosed are the results and data validation report for the uranium
and thorium analyses conducted on samples collected £from the
Captain's Cove Site. Edgar asked me to send them directly to you
because of the time constraints. If you have any questions, 1 can
be reached at (908) 270 - 0988.

cc: E. Aguado
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Y. B UNITED STATES ENVIRONMENTAL PROTECTION AGENCY :
-l k- OFFICE OF RADIATION AND INDOOR AIR

M ? ‘ National Air and Radiation Environmental Laboratory

o 45? 540 South Morris Avenue, Montgomery, AL 36115-2601

3‘.«olﬂlw 9

4 prote” (334) 270-3400

August 4, 1995

MEMORANDUM

SUBJECT: Radiochemicél Results for
Captain’'s Cove Samples

FROM: John Griggs, Chief %}#¢4,4?62??4 .
Monitoring and Analytical Se ces Branch .

Vicki Lloyd, Director
NAREL Technical Support Center (TSC) 'ﬁ}

TO: Catherine Moyik, Site Assessment Manager
Superfund, Region 2 .

Attached are data packages for gross alpha and beta, gamma
and isotopic uranium and thorium analyses of water and soil
samples collected at the Captain's Cove Condominium Site located
in Glen Cove, Nassau County, New York. The samples constitute
NAREL batch numbers 95-00015 and 95-00016.

Although no analytical problems were encountered in
analyzing NAREL Sample T34C 95.03174, we are reanalyzing the
sample because of possible inconsistencies between the measured
activities of radionuclides which are normally in equilibrium.
The results of the reanalysis will be reported as soon as they

are available.

Radiochemical analyses usually require the subtraction of an
instrument background measurement from a gross sample
measurement. Both values are positive, but when the sample
activity is low, random variations in the two measurements can
cause the gross value to be less than the background, resulting
in a measured activity less than zero. Although negative
activities have no physical significance, they do have
statistical significance, as for example in the evaluation of
trends or the comparison of two groups of samples.

For all analyses except gamma spectroscopy, it is the policy
of NAREL to report results as generated, whether positive,
negative, or zero, together with the 2-sigma measurement
uncertainty and a sample-specific estimate of the minimum
detectable concentration (MDC). The activity, uncertainty, and
MDC are given in the same units. The activity and 2-sigma
uncertainty for a radionuclide measured by gamma spectroscopy are

Recycied/Recyciable « Printed with Vegetable Ol Based inks on 100% Recycled Paper (40% Postconsumer)
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reported only if the nuclide is detected; so, the results of
gamma analyses are hever zero or negative. Nuclides that are not
detected do not appear in the report, with the exception of
Ba-140, Cs-137, I-131, K-40, Ra-226, and Ra-228. If one of these
six nuclides is undetected, NAREL reports it as “Not Detected,”
or °ND," and provides a sample-specific estimate of the MDC.

Specific information concerning all aspects of the
radiological analysis of the samples is contained in the batch
case narratives of the data packages. If you have any guestions
concerning the analytical results, the analytical process, or the
reporting format, contact Dr. John Griggs at (334) 270-3450. If
you have any project-specific questions or questions concerning
data application, contact Vicki Lloyd at (334) 270-3467.

Attachments

cc: Paul Giardina, Region 2, w/o attachments
Edgar Aguado, Ebasco, w/attachments
Mary Clark, (6601J), w/o attachments
Sam T. Windham
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CAPTAIN'S COVE
RADIOCHEMICAL
DATA VALIDATION REPORT
NAREL BATCH # 95-00015

Prepared by: Date:

LZ’((#,_, 77 77/‘ o ,?////4.\“
Cecelia N. Minch
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CAPTAINS COVE
DATA VALIDATION REPORT
NAREL Batch # 95-00015

SUMMARY :

This case consisted of 12 soil samples collected on April 20, 1995
and designated for the analysis o0f uranium and thorium by alpha
spectrometry. One field duplicate pair (LTSS05-01/05D) was
collected and analyzed with satisfactory results.

The laboratory documented in the narrative that problems were
encountered with the uranium analyses of samples LT-SS03-01,
LT-SS04-01 and the replicate of LT-SS04-01. Matrix interferences
may be responsible since reanalyses produced similar results. The
data user should also be aware that the laboratory thought it
prudent to reanalyze sample CC-SS13-01 due to possible
inconsistencies {(see letter of August 4, 1995), the results of
which will follow at a later date.

All data were evaluated for Level D DQO. employing USEPA Region 11
inorganic data validation criteria to the extent possible. The
specifics for each parameter and associated QC are detailed below.
The sample identifications used in this report have been truncated
for expediency. Unless otherwise indicated, all sample IDs are
suffixed with -01.

All data are considered acceptable and valid with the following
qualifications.

HOLDING TIMES:
A holding time of 180 days has been aprlied to the samples. All
samples were analyzed within this holding time.

TRACERS:
The foilowing samples exhibited low tracer recovery (<80%). As a
result, all reported values for the associated isotopes may be
biased low and, therefore, were qualified as estimated (J).
Uranium: SS03; SS04- . .
thorium: SS05, SS05D; SS13, 8814, S515
The replicate of SSO4ralso experienced low recovery, but no action
was necessary.

MATRIX SPIKES:
The 80il matrix spike duplicate exceeded recovery criteria and the
RPD for U-235. Consequently, U-235 sample results greater than the
MDC may be biased high and were gualified as estimated (J) as
follows:

Qualified "J": _

SS05, SS05D. SS12. SSl4, SS11-02. SS11-03

Samples SS01. SS03 and SS04 would also have been qualified "J" for
U-235, but were previously qualified for other criteria.

The recovery of Th-230 was acceptable.
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REPLICATES:
Two replicate pairs were analyzed and evaluated for

reproducibility. The data were qualified as estimated (J) only when
the RPD exceeded 50% and the results reported for both analyses
were greater than the MDC. The direction of bias in this instance
is unknown.

Qualified "J":

Th-228: SS0l1, sSs02, 8s03, S804, ss11-02, ss1l1-03

Th-232: ss0l1, ss02, SS03, $S04, SSs11-02, SS11-03

Both sets of replicate data were acceptable for uranium.

FIELD DUPLICATE:
The results of the field duplicate were acceptable.

BLANK CONTAMINATION:
No gualifications were regquired.

INSTRUMENT CALIBRATION:
An efficiency check standard was analyzed on each detector
approximately every 7 days. the results of which were plotted on a
control chart. The values obtained were evaluated for compliance
with the +2 standard deviation limits defined on the charts. Sample
analyses bracketed by acceptable standards are deemed acceptable.
However, the standards which followed 2 samples were not within the
established limits. In both cases. any sample values greater than
the MDC were qualified as estimated (J) and may be biased low.
The following data were qualified "J":

Ss0l1: U-234, U-235, U238v _

SS12: Th-228, Th-230, Th-2327
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY A CuS
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY <

"CASE NARRATIVE

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain's Cove
NAREL Barch #: 95-00015
L RECEIPT

A, Sample Information

NAREL Client Sample Date Date Date
Sampie ID Sample ID Matrix Collected  Received  Analyzed
T34C 95.03167 LT-$501-01 Soail 04/2095 0472195 0700795
T34C 95.03168  -LT-$502-01 Sail 04/2095  04/2195  06/28/95
J34C 95.03169  ALT-S503-01 Soil 04/20/95 0472195  06/26/95
T34C95.03170 -LT-5504-01 Soil 04/20/95  04/2195  06/26/95
T34C 95.03171 LT-SS05-01 Soil 04/2095 042195  06/28/95
T34C 95.03172 LT-S$S05-01D Soil 0472095 0412185  06/28/95
T34C 95.03173 CC-5512-01 Soil 04/2095 042195 07007595
T34C 95.03174 CC-851301 Soil 04/20/95 0472195  06/28/95
T34C 95.03175 CC-8514-01 Soil 04/2085 0472195  06/28885
T34C 95.03176 CC-8515-01 Sail 04/2095 0472195  06/28/95
T34C 95.03177 CC-8811-02 Soil 04/20/95 04721895  06/26/95
T34C 95.03178 CC-S511-03 Soil 04120095  04/2195  06/26/95
B. Documentation .

Exceptions: No exceptions were encountered.
IL ANALYSIS
A. Holding Times: All holding times were met.
B. Preparation
- Exceptions: No exceptions were encountered.
C. Analytical ‘
Exceptions: &NAREL samples T34C 95.3169, T34C 95.3170 and

@34C 95.3170X formed a purple precipitate during
the coprecipitation step of the uranium procedure
This step normally results in an essentially
“massless™ sample being deposited onto a planchet.
Because of the presence of the precipitates in these
samples, the alpha spectra contain smeared peaks
which were rejected by NAREL counting room data
-reviewers. The samples were reanalyzed and
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QUALITY CONTROL

A Reagent Blank:

B. Tracer Yields:

C. Matrix Spike:

D. Replicate Results:

eox- VD

URANIUM B =& U4S
NAREL Batch # 95-00015
PAGE 2

@imiilar results were obtained. ‘We believe these -
@amples contain interferences which cause the
formation of a problematic amount of precipitate
during the coprecipitation step. The results of the
iginal analyses are contained in this report. We
nd that the results be used only as a N
fjualitative means of indicating the presence of these
gadionuclides and not as a quantitative measure of
heir concentration and that the results of the
replicate analysis of sample T34C 95.3170 not be
used in the evaluation of the quality control
samples.

The uranium analyses on NAREL samples T34C
95.03167 and T34C 95.03173 gave measured yields
greater than 104%. These two samples were
recounted and the results from the recounts are
provided in this package.

The result from the efficiency check for detector
AS10 on 6/26/95 was lost, and the check was not
repeated. No samples in this batch were analyzed
on AS10.

Detector AS28 is not currently in operation.

All associated reagent blanks met NAREL QC
criteria.

All samples met NAREL QC limits.

All spike recoveries were within NAREL QC
limits.

All replicate analyses met NAREL QC criteria.
Although the results of the replicate analysis of
sample T34C 95.3170 are provided in this report,
we recommend that the results of the replicate
analysis of this sample not be used in the evaluation
of the quality control samples. The analytical
problems associated with this sample are described
in the Analytical Exceptions section of the case
narrative.
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'CASE NARRATIVE

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain's Cove
NAREL Batch #: 95-00015
L RECEIPT
A, Sample Information
NAREL Client Sample Date Date Date
Sample ID Sample ID Martrix Collected Received Analyzed
T34C 95.03167 LT-$501-01 Soil 0472095 042195 07/07/95
T34C 95.03168 "LT-$802-01 Soil 042095 0472195 06/28/95
d34C 95.03169 A T-8$503-01 Soil 042095 0472195 06/26/95
T34C 95.03170 ZLT-8504-01 Soil 0472095 0472195 06/26/95
T34C 95.03171 LT-S505-01 Soil 04/20/95 0472195 06/28/95
T34C 95.03172 LT-S505-01D Soil 04/20/95 0472105 06/28/95
T34C 95.03173 CC-8812-01 Soil 04/20/95 0472195 0700795
T34C 95.03174 CC-S513-01 Soil 0472095 0472195 06/28/95
T34C 95.03175 CC-$514-01 Soil 04/20/95 0472195 06/28/95
T34C 95.03176 CC-8515-01 “Soil 04/20/95 042195 06/28/95
T34C 95.03177 CC-sS11-02 Soil 04/20/95 0472195 06/26/95
T34C 95.03178 CC-SS11-03 Soil 04/20/95 042195 06/26/95
B. Documentation _
Exceptions: No exceptions were encountered.

I ANALYSIS

A, Holding Times:

B. Preparation
Exceptions:

C. Analytical
Exceptions:

All holding times were met.

No exceptions were encountered.

@&NAREL samples T34C 95.3169, T34C 95.3170 and

¥34C 95.3170X formed a purple precipitate during -
the coprecipitation step of the uranium procedure.
This step normally results in an essentially -
“massless™ sample being deposited onto a planchet.
Because of the presence of the precipitates in these
samples, the alpha spectra contain smeared peaks
which were rejected by NAREL counting room data

‘Teviewers, The samples were reanalyzed and
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

\D"OE"\ S

Project Name: Captain’s Cove Client Sample ID: Reagent Blank
NAREL Sample #2 RBLK 95.03179 NAREL Batch #:  95-00015
Date Collected: 05/0395 Matrix: Soil
Date Received: 05/03/95 Wet weight: N/A
Date Analyzed: 06/26/95 Dry weight: NA
Analyst: AS Ash weight: N/A
Method: EERF-00.06 Vol/Wt Prepared: N/A
Detector ID: AS25 Activity units: pCi/Samp
Analytical Results
Nuclide Activity 26 Uncerainty | MDC
U-234 - 4.2TE-02 + 247E-02 3.12E-02
U-235 1,02E-03 + 6.62E-03 230602 |
U-238 3.45E-02 + 2.62E-02 4.46E-02
QA/QC Reference Samples
QC Sample | NAREL Sample Number
hL Reagent Blank RBLK 95.03179 l
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M "
Matrix Spike Duplicate - T34C 95.031738 "

—

Comments:

FORM-1 URANIUM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS
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Project Name: Captain’s Cove Client Sample ID: LT-SS01-01

NAREL Sample #:  T34C 95.03167 NAREL Batch #: 95-00015

Date Collected: 0472095 Matrix: Soil

Date Received: 042195 Wet weight: 5300g

Date Analyzed: 07/07/95 Dry weight: 4026 g

Analyst: AS Ash weight: 3583 ¢

Method: EERF-00.06 Vol/Wt Prepared: 0.0051 gash

Detector ID: AS17 Activity units: pCi/gdry

Analytical Results

Nuclide Activity | -—20 Uncertainty MDC _Jl
U-234 4.63E+01 T + 8.72E+00 3.19E+00
U-235 2.11E+00 | t* 1.70E+00 1.35E+00
U-238 5.22E+01 sl' __r:t 9.34E+00 341E+00

QA/QC Reference Samples

QC Sample l NAREL Sample Number
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X "
Replicate 2 T34C 95.03177X "
Matrix Spike T34C 95.03173M 4.
. . . 4 .
Matrix Spike Duplicate T34C 95.03173S )
Comments:
103757
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Client Sample ID: LT-S502-01

T N D

\ 2 =0 4S

Comments:

Project Name: Captain’s Cove
NAREL Sample #:  T34C 95.03168 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04/21/95 Wet weight: 5395 ¢
Date Analyzed: 06/28/95 Dry weight: 4613 g
Analyst: AS Ash weight: 4215 ¢
Method: EERF-00.06 Vol/Wt Prepared: 0.0050 gash
Detector ID: AS12 Activity units: pCi/gdry
Analytical Results
Nuclide Activity 26 Uncertainty MDC
U-234 1.07E+01 + 4.94E+00 5.75E+00
U-235 9.47E-01 + 1.32E+00 1.82E+00
-2 2. 44E 4 87E+00
U-238 62E+01 + 7.44E+00
QA/QC Reference Samples
“ QC Sample NAREL Sample Number
Il Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S
L R TR DS

FORM-1 URANIUM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (RESEE VN
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: LT-SS03-01
NAREL Sample #: T34C 95.03169 NAREL Batch #: 95-00015
Date Collected: 042095 Matrix: Soil
Date Received: 04/21/95 Wet weight: 9325 ¢
Date Analyzed: 06/26/95 Dry weight: 768.1 g
Analyst: _ AS Ash weight: 7036 g
Method: EERF-00.06 Vol/Wt Prepared: 0.2541 gash
Detector ID: ASQ7 Activity units: pCi/gdrv
Analytical Results
Nuclide Activity 26 Uncertainty MDC
U-234 3.28E+00 T + 4.85E-01 8.25E-02
U-235 7.19E-01 . + 1.89E-01 7.07E-02
]
U-238 324E+00 ¥ | % 4.83E-01 8.25E-02
QA/QC Reference Samples
l QC Sample l ' NAREL Sample Number %‘
l Reagent Blank RBILK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.031738

Comments:

FORM-1 URANIUM 103759



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

- URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

|
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Projeci Name: Captain’s Cove Client Sample ID: LT-SS04-01
NAREL Sample #:  T34C 95.03170 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04/21/95 Wet weight: 5869 g
Date Analyzed: 06/26/95 Dry weight: 459.2 g
Analyst: AS Ash weight: 4169 ¢
Method: EERF-00.06 Vol/Wt Prepared: 0.2536 gash
Detector ID: ASQ9 Activity units: pCi/gdry
Analytical Results
|| Nuclide Activity 20 Uncertainty MDC II
U-234 1.76E+00 J + 3.89E-01 1.34E-01
U-235 5.24E-01 | + 1.91E-01 1.03E-01
U-238 962E01 v | 270E-01 1.21E-01
QA/QC Reference Samples
QC Sample l NAREL Sample Number
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S

- Comments:

FORM-1 URANIUM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY"
URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: LT-SS04-01]
NAREL Sample #: T34C 95.03170X NAREL Batch #: 95-00015
Date Collected: 042095 Matrix: Soil
Date Received: 0472195 ) Wet weight: 5869 ¢
Date Analyzed: QQM. Dry weight: 4592 ¢g
Analyst: AS Ash weight: 4169 ¢
Method: EERF-00.06 Vol/Wt Prepared: 0.2507 gash
Detector ID: Asll - ¢ Activity units:  pCi/gdry
.1 g
/ Analytical Results

IL Nuclide Acivity | 20 Uncerainy MDC %‘
| U3 1.79E+00 + 4.01E-01 151E-01

U-235 6.44E-01 + 2.17E-01 1.07E-01

U-238 9.90E-01 __ ¢ 2.79E-01 1.25E-01 1| -

" QA/QC Reference Samples

\;D olgv"{ )

QC Sample I NAREL Sample Number "

Reagent Blank RBLK 95.03179 |

Replicate 1 T34C 95.03170X I
| Replicate 2 T34C 95.03177X
" Matrix Spike T34C 95.03173M
" Matrix Spike Duplicate T34C 95.03173S

Comments:

-

FORM-1 URANTUM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS
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Project Name: Captain’s Cove Client Sample ID: LT-SS05-01
NAREL Sample #:  T34C 95.03171 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04721095 Wet weight: 406.8 ¢
Date Analyzed: 06/28/95 Dry weight: 2036 g
Analyst: AS Ash weight: 2425 g
Method: EERF-00.06 Vol/Wt Prepared: 0.0050 gash
Detector ID: AS21 Activity units: pCi/gdry
Analytical Results
’l Nuclide Activity 20 Uncentainty MDC
r = e A ————
U-234 1.55E+02 + 1.78E+01 2.97E+00
U-235 531E+00 J + 2.59E+00 2.30E+00
- 1.65E + 1.86E+01 .30E
U-238 +02 3.30E+00
QA/QC Reference Samples
IL QC Sample NAREL Sample Number
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Marrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S
Comments: FCLD Dofeter-c, r; 2
SR cee oL
e L
w2 &l
103762
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY \} & 48
URANIUM RADIOCHEMICAL ANALYTICAL RESULTS
Project Name: Captain’s Cove Client Sample ID: LT-SS05-01D
NAREL Sample #: T34C 95.03172 NAREL Batch #: 95-00015
Date Collected: 042095 Matrix: Soil
Date Received: 0472195 Wet weight: 4083 g
Date Analyzed: 06/28/95 .4 Dry weight: 2946 g
Analyst: AS Ash weight: 2422 g
Method: EERF-00.06 Vol/Wt Prepared: 0.0051 gash
Detector ID: AS22 ~ Activity units: pCi/gdry
Analytical Results
" Nuclide Activity - 26 Uncertainty MDC '
f = mmm—
U-234 1.48E+02 + 1.78E+01 '2.70E+00
U-235 5.82E+00 T + 2.72E+00 1.24E+00
U-238 1.54E+02 + 1.83E+01 2.70E+00
QA/QC Reference _Samples
Il QC Sample | NAREL Sample Number
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
. Replicate 2 T34C 95.03177X
* Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.031738

Comments:

FORM-1 URANIUM



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY B £45
URANIUM RADIOCHEMICAL ANALYTICAL RESULTS
Project Name: Captain’s Cove Client Sanple ID; CC-SS12-01
NAREL Sample #: T34C 95.03173 NAREL Batch #: 95-00015
Date Collected: 0472095 Matrix: Soil
Date Received: 042195 Wet weight: 4446 ¢
Date Analyzed: Q70795 Dry weight: 4022 ¢
Analyst: AS Ash weight: 3869 g
Method: EERF-00.06 Vol/Wt Prepared:  0.2517 gash
Detector ID: AS18 Activity units: pCi/gdry
Analytical Results
Nuclide Activity 20 Uncertainty MDC
U-234 7.77E-01 + 1.55E-01 4 45E-02
U-235 345E-02 T + 3.03E-02 2.66E-02
U-238 7.11E-01 t+ 1.47E-01 2.66E-02
" QA/QC Reference Samples
QC Sample NAREL Sample Number “
Reagent Blank RBLK 95.03179 "
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Marrix Spike Duplicate T34C 95.03173S
Comments:
103764
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS
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Project Name: Captain’s Cove Client Sample ID: CC-SS12-01
NAREL Sample #: T34C 95.03173M NAREL Baich #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 042195 Wet weight: 4446 ¢
Date Analyzed: 06/26/95 Dry weight: 4022 ¢
Analyst: AS Ash weight: 3869 g
Method: EERF-00. Vol/Wt Prepared: 0.2502 gash
Detector ID: AS17 Activity units: pCi/gdry
s
P
Analytical Results
Nuclide Activity 26 Uncertainty MDC Jl
U-234 4.14E+00 + 4.72E-01 6.37E-02
U-235 223E-01 + 8.55E-02 7.37E-02
U-238 3.98E+00 + 4.59E-01 7.79E-02
QA/QC Reference Samples
I QC Sample | NAREL Sample Number l
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate. T34C 95.03173S

Comments:

FORM-1 URANIUM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 20 A4 4S
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY ©

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS12-01
NAREL Sample #: T34C 95.03173S NAREL Batch #: 95-00015
Date Collected: 0472095 Matrix: Soil
Date Received: 04/21/95 Wet weight: 4446 g
Date Analyzed: 06/26/95 Dry weight: 402.2 g
Analyst: AS Ash weight: 3869 g
Method: EERF-00.06 Vol/Wt Prepared: 0.2517 gash
Detector ID: AS18 Activity units: pCi/gdry
Lo/
‘J\ <
Analytical Results
" - Nuclide Activity 26 Uncerainty MDC J.
U-234 4.23E+00 + 4.44E-01 ' 4.19E-02
U-235 2.86E-01 t+ 8.70E-02 2.50E-02
U-238 4.00E+00 + 427E-01 4.19E-02
QA/QC Reference Samples
" QC Sample ' I NAREL Sample Number "
Reagent Blank RBLK 95.03179 I
Replicate 1 T34C 95.03170X |
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.031738 h

Comments:

FORM-1 URANTUM 103766
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NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

2| £ US

Project Name: Captain’s Cove Client Sample ID: CC-SS13-01
NAREL Sample #: T34C 95.03174 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04/21/95 Wet weight: 4908 g
Date Analyzed: 0628095 Dry weight: 4180 g
Analyst: AS Ash weight: 3988 g
Method: EERF-00.06 Vol/Wt Prepared: 0.0252 gash
Detector ID: AS23 Activity units: pCi/gdry
Analytical Results
Nuclide Activity | 26 Uncertainty MDC ||
U-234 1.11E+00 + 6.15E-01 7.58E-01
U-235 2.47E-02 + 1.60E-01 5.58E-01
U-238 3.45E-01 t+ 3.70E-01 6.72E-01
QA/QC Reference Samples
QC Sample NAREL Sample Number
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X JI
Replicate 2 T34C 95.03177X |
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S

Comments:

FORM-1 URANTUM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

——

2% of 4S5

Project Name: Captain’s Cove Client Sample ID: CC-SS14-01
NAREL Sample #: T34C 95.03175 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04721095 Wet weight: 4534 ¢
Date Analyzed: 06/28/95 Dry weight: 366.5 g
Analyst: AS Ash weight: 51.1
Method: EERF-00.06 Vol/Wt Prepared: 0.0126 gash
Detector ID: AS24 Activity units: pCi/gdry
Analytical Results
|L Nuclide Activity 26 Uncertainty MDC
U-234 2.39E+01 + 3.91E+00 1.01E+00
U-235 1.07E+00 J + 7.43E-01 5.13E-01
U-238 1.86E+01 + 3.37E+00 5.13E-01
QA/QC Reference Samples
l QC Sample NAREL Sample Number
I_ Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S

Comments:

FORM-1 URANIUM

103768
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- URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS15-01

NAREL Sample #: T34C 95.03176 NAREL Batch #: 95-00015

Date Collected: 042005 Matrix: Soil

Date Reccjved: 042195 -Wet weight: 459.7 ¢

Date Analyzed: 06/2895 ” Dry weight: 3763 ¢

Analyst: AS Ash weight: 3590¢g

Method: EERF-00.06 Vol/Wt Prepared: 0.0126 gash

Detector ID: AS25 Activity units: pCi/gdry

Analytical Results

Nuclide Activity 206 Uncertainty MDC |
U-234 2.08E+01 + 4.64E+00 1.83E+00
U-235 -~ 5.10E-01 + 7.71E-01 1.65E+00
U-238 1.84E+01 t+ 4.46E+00 3.27E+00

QA/QC Reference Samples

" QC Sample I NAREL Sample Number

Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M |
Matrix Spike Duplicate T34C 95.031738

Comments:

FORM-1 URANIUM 103769



L =
UNITED STATES ENVIRONMENTAL PROTECTION AGEN Cy ~ g 24 =% L\S
NATIONAL AIR AND RADIATION ENVIRONMENTAL LA;O?TORY

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS11-02
NAREL Sample #: T34C 95.03177 NAREL Batch #: 95-00015
Date Collected: 042095 Matrix: Soil
Date Received: 0472195 Wet weight: 2129 ¢
Date Analyzed: m. Dry weight: 1862 g
Analyst: AS Ash weight: 1314 ¢
Method: EERF-00.06 Vol/Wt Prepared: 0.2533 gash
Detector ID: AS19 Activity units: pCi/gdry
Analytical Results
IL Nuclide Actvity 2¢ Uncertainty MDC "
| U-234 8.47E-01 t+ 1.55E-01 5.28E-02 ‘
U-235 3.88E-02 I & 3.06E-02 3.76E-02
U-238 9.53E-01 t+ 1.66E-01 5.28E-02

- QA/QC Reference Samples

| QC Sample ] NAREL Sample Number
: 1 ||

Reagent Blank RBLK 95.03179 ||
Replicate 1 T34C 95.03170X |
Replicate 2 T34C 95.03177X |

Matrix Spike T34C 95.03173M
Marix Spike Duplicate | T34C 95.03173S

Comments:

FORM-1 URANTUM 103770
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY >5 of "’(S
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY ©

URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS11-02
NAREL Sample #: T34C 95.03177X NAREL Batch #: 95-00015
Date Collected:  04/20/95 Matrix: Soil

Date Received: 042195 Wet weight: 2729 g
Date Analyzed: 062695 Dry weight: 1862 g
Analyst: AS Ash weight: 1314 ¢
Method: EERF-00. '~ Vol/Wt Prepared:  0.2517 gash
Detector ID: AS20 . ) e Actvity units: pCi/gdry

] H Analytical Results

Nuclide Activity ____23 Uncertainty MDC :
U-234 7.48E-01 + 1.47E-01 5.24E-02

U-235 4.18E-02 + 3.30E-02 4.04E-02

U-238 7.13E-01 + 1.44E-01 4.72E-02 I

QA/QC Reference Samples

| QC Sample * NAREL Sample Number %l
I Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate’ L T34C 95.03173S

Comments:

FORM-1 URANIUM 103771
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NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
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URANIUM RADIOCHEMICAL ANALYTICAL RESULTS

>

Project Naine: Captain’s Cove Client Sample ID: CC-SS11-03
NAREL Sample #:  T34C 95.03178 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 042195 Wet weight: 3616¢g
Date Analyzed: 06/26/95 Dry weight: 3184 ¢
Analyst: AS Ash weight: 303.1g
Method: EERF-00 Vol/Wt Prepared: 0.2526 gash
Detector ID: AS24 Activity units: pCi/gdry
Analytical Results
Lﬁ Nuclide Activity 26 Uncertainty MDC
U-234 5.05E-01 + 1.22E-01 ' 5.19E-02
U-235 275E-02 = + 2.70E-02 2.65E-02
U-238 4.54E-01 + 1.14E-01 2.65E-02 [l
QA/QC Reference Samples
L QC Sample ! NAREL Sample Number
L Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M |
Matrix Spike Duplicate T34C 95.03173S "
Comments:
FORM-1 URANIUM 103772
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 23 o 43

CASE NARRATIVE

THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain's Cove
NAREL Batch #: 95-00015
L RECEIPT
A. Sample Information
NAREL Client Sample Date Date Date
Sample ID Sample ID Marrix Collected  Received  Analyzed
T34C 95.03167 LT-8501-01 Soil 0472005 04,2185  06/29/95
T34C 95.03168 LT-$S802-01 Soil 04/20/95 042195  06/29/95
T34C 95.03169 LT-5503-01 Soil 04720095 042195  06/2795
T34C 95.03170 LT-§504-01 Soil 0472095 042195  06/21/95
T34C 95.03171 LT-S$805-01 Soil 0472095 0472195  06/2795
T34C 95.03172 LT-8S805-01D Soil 0472095 042195  06/27/95
T34C 95.03173 CC-§512-01 Soil 0472095 0472195  06/27/95
T34C 95.03174 CC-§813-01 Soil 042095 042185  06/271/95
T34C 95.03175 CC-SS14-01 Soil 0472095 0472195  06/28/95
T34C 95.03176 CC-S815-01 Soil 0472095 042195  06/2895
T34C 95.03177 CC-8811-02 Soil 0472095 0472185  06/2795
T34C 95.03178 CC-S811-03 Soil 0472005 0472195  06/27/95
B. Documentation
Exceptions: No exceptions were encountered.
I ANALYSIS

A Holding Times:

All holding times were met.

B. Preparation

Exceptions:

Analytical
Exceptions:

No exceptions were encountered.

The results from the efficiency check for detector

AS10 on 6/26/95 was lost, and the check was not

repeated. No samples in this batch were analyzed
- on detector AS10.

Detector AS28 is not currently in operation.

103773
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THORIUM 28 o6 45
NAREL Batch # 95-00015
PAGE 2
QUALITY CONTROL
A. Reagent Blank: All associated reagent blanks met NAREL QC
: criteria.
B. Tracer Yields: All samples met NAREL QC limits.
C. Matrix Spike: All spike recoveries were within NAREL QC
limits.

D. «Replicate Results:  [The results of the replicate analysis on NAREL
sample 95.03177 did not meet NAREL's

accepiance cCriteria. -

I centify that this data package complies with the terms and conditions of the
Quality Assurance Project Plan, both technically and for completeness, other than
the exceptions detailed above. Release of the data contained in this package has
been authorized by the Chief of the Monitoring and Analytical Services Branch
and the NAREL Quality Assurance Coordinator, or their designees, as verified by
the following signatures.

(2 NYvore _ &yler

s B. Moore Date
Quality Assurance Coordinator :
7470280
Date

and Analytical Services Branch

103774



C—— Yy

>
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY q ot 4y
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

- THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove ~ Client Sample ID: Reagent Blank
NAREL Sample # RBLK 95.03179 NAREL Batch #: 95-00015
Date Collected: 05/03/95 Matrix: Soil
Date Received: 05/03/95 Wet weight: N/A
Date Analyzed: 06/27/95 Dry weight: N/A
Analyst: AS Ash weight: N/A
Method: EERF-00.06 Vol/Wt Prepared: N/A
Detector ID: AS21 Activity units: pCi/Samp
Analytical Results
 Nuclide l Activity ' 20 Uncertainty MDC
Th-227 6.47E-03 + 1.92E-02 3.85E-02
Th-228 -2.22E-02 + 2.55E-02 5.22E-02
Th-230 . 1.02E-02 + 9.81E-03 ‘1.33E-02
Th-232 <« 5.39E-03 ~ + 8.56E-03 1.50E-02
QA/QC Reference Samples
IL_= QC Sample NAREL Sample Number !
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Marrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S
Comments:

103775
FORM-1 THORIUM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 3O o&49

THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove

NAREL Sample #:  T34C 95.03167

Client Sample ID: LT-SS01-01

NAREL Batch #: 95-00015

Date Collected: 0412095 Matrix: Soil
Date Received: 0472195 Wet weight: 5300¢g
Date Analyzed: 06/29/95 Dry weight: 4026 ¢
Analyst: AS Ash weight: 3583¢g
Method: EERF-00.06 Vol/Wt Prepared: 0.0051 gash
Detector ID: AS29 Activity units: pCi/gdry
Analytical Results
IL Nuclide Activity I 26 Uncertainty MDC
Th-227 5.19E+00 + 3.87E+00 442E+00
Th-228 449E+00 J + 5.24E+00 8.62E+00
Th-230 1.11E+01 + 3.70E+00 1.57E+00
Th-232 101E+01 7 + 3.55E+00 1.85E+00
L5 e —— )
QA/QC Reference Samples
[ QC Sample NAREL Sample Number l
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
" Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Martrix Spike Duplicate T34C 95.03173S

Comments:

103776

FORM-1 THORIUM

\D



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY = ' =
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 3\ =t 49

THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: LT-SS02-01

NAREL Sample #: T34C 95.03168 NAREL Batch #: 95-00015

Date Collected: 04/20/95 Matrix: Soil

Date Received: 04/21/95 Wet weight: 5395 ¢

Date Analyzed: 06/29/95 Dry weight: 4673 g

Analyst: AS Ash weight: 4215 ¢

Method: EERF-00. ' Vol/Wt Prepared: 0.0050 gash

Detector ID: AS30 Activity units: pCi/gdrv

Analytical Results
~ Nuclide Activity l 26 Uncentainty MDC

Th-227 -1.97E-01 + 2.79E+00 6.52E+00
Th-228 127E+01 T + 6.27E+00 8.94E+00

| 230 2.00E+01 + 496E+00 1.84E+00

" Th-232 1.77E+01 T + 4.65E+00 1.57E+00

QA/QC Reference Samples
r QC Sample , NAREL Sample Number
- — -

[ Reagent Blank RBLK 95.03179

" Replicate 1 T34C 95.03170X

" Replicate 2 T34C 95.03177X

" Matrix Spike : T34C 95.03173M

" Marrix Spike Duplicate T34C 95.03173S

L e — s

Comments:

FORM-1 THORIUM 103777
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NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 22> ¢ ._‘5

THORIUM RADIOCHENIICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove ~ Client Sample ID: LT-SS03-01
NAREL Sample #: T34C 95.03169 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 0472195 Wet weight: 9325 ¢
Date Analyzed: 06/27/95 Dry weight: 768.1 g
Analyst: AS Ash weight: 7036 g
Method: EERF-00. Vol/Wt Prepared: 0.2541 gash
Detector ID: ASQ6 Activity units: pCi/gdry
Analytical Results
l[ Nuclide | Activity 20 Uncertainty MDC
[ 2z | aseE01 + 183E-01 1.21E-01
Th-228 3.12E+00 J + 3.32E-01 1.98E-01
Th-230 5.38E+00 + 4.19E-01 9.69E-02
I me3 321E+00 T + 328E-01 156E-01
QA/QC Reference Samples
r% QC Sample NAREL Sample Number !l
e ———
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Marrix Spike T34C 95.03173M
'j Marrix Spike Duplicate T34C 95.03173S ‘

Comments:

FORM-1 THORIUM 103778
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NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY =2 G 45

THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: LT-SS04-01
NAREL Sample #:  T34C 95.03170 NAREL Batch #:  95-00015
Date Collected: 042095 Matrix: Soil
Date Received: 04/21/95 Wet weight: - 9
Date Analyzed: 06/27/95 Dry weight: 4592 ¢
Analyst: AS Ash weight: 4169 g
Method: EERF-00. Vol/Wt Prepared: 0.2536 gash
Detector ID: ASQ7 Activity units: pCi/gdry
" Analytical Results
- — =
Nuclide Activity 206 Uncerntainty - MDC “
r Th-227 1.04E-01 + 1.09E-01 1.66E-01
Th-228 6.66E-01 T + 1.84E-01 2.06E-01
Th-230 9.25E-01 + 1.74E-01 4.90E-02
| man s83E01 T |t 138E01 417E02

QA/QC Reference Samples

H QC Sample NAREL Sample Number
— q -
{ Reagent Blank RBLK 95.03179
W Replicate 1 T34C 95.03170X

Replicate 2 : T34C 95.03177X

Matrix Spike T34C 95.03173M
| Marrix Spike Duplicate T34C 95.03173S |
Comments:

FORM-1 THORIUM 103779
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NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 34 of 4§

THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: LT-SS04-01
NAREL Sample #: T34C 95.03170X NAREL Batch #: 95-0001
Date Collected: 04/20/95 Matrix: Soil
Date Received: 042195 Wet weight: 5869 g
Date Analyzed: 06/27/95 Dry weight: 4592 g
Analyst: AS Ash weight: 4169 g
Method: EERF-00.06- \\ Vol/Wt Prepared: 0.2507 gash
]
Detector ID: AS09 Activity units: pCi/gdry
A1
Analytical Results
Nuclide Activity 26 Uncertainty MDC
Th-227 1.71E-01 + 1.25E-01 1.25E-01
Th-228 7.18E-01 + 2.08E-01 2.32E-01
Th-230 1.22E+00 + 2.18E-01 - 6.48E-02
Th-232 5.71E-01 + 1.50E-01 6.48E-02

QA/QC Reference Samples

|I QC Sample NAREL Sample Number
. Reagent Blank RBLK 95.03179 |
Replicate 1 T34C 95.03170X FI
Replicate 2 T34C 95.03177X
Marrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S

Commens: QU ARE  NoT QUALIFIED

FORM-1 THORIUM 103780
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THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: LT-SS05-01

NAREL Sample #:  T34C 95.03171 NAREL Batch #: 95-00015

Date Collected: 04720/95 Matrix: Soil

Date Received: 0421095 Wet weight: 4068 g

Date Analyzed: 06/2795 Dry weight: 2936¢

Analyst: AS Ash weight: 2425 ¢

Method: EERF-00. Vol/Wt Prepared: 0.0050 gash

Detector ID: AS27 Activity units: pCi/gdry

Analytical Results

[ ' Nuclidc—t Activity—_ __20 Unccrtain:y MDC
Th-227 2.18E+01 T + 9.46E+00 8.83E+00
Th-228 345E+01 | + 9.08E+00 9.59E+00
Th-230 3.44E+02 + 247E+01 2.45E+00
Th-232 248E+01 ¢ + 6.49E+00 3.54E+00

QA/QC Reference Samples

QC Sample , NAREL Sample Number |
Reagent Blank RBLK 95.03179
|l_ Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike _ T34C 95.03173M
L Matrix Spike Duplicate T34C 95.031738
Comments: = - ,{ s r:_:x "

— -

w= ¢ F oo <o
L [

g ' 103781



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY <25+ '3
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY 2 (, of 4§

THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: LT-SS05-01D

NAREL Sample #:  T34C 95.03172 NAREL Batch #:  95-00015

Date Collected: 04/20/95 Matrix: Soil

Date Received: 042195 Wet weight: 4083 g

Date Analyzed: 06/27/95 Dry weight: 2946 g

Analyst: AS Ash weight: 2422 g

Method: EERF-00. Vol/Wt Prepared:  0.0051 gash

Detector ID: AS29 Activity units: pCi/gdrv

Analytical Results
Nuclide Activity 26 Uncertainty - MDC

i~ ———

r Th-227 275E+01 T + 1.15E+01 8.22E+00
Th-228 3.34E+01 + 1.00E+01 1.05E+01
Th-230 3.03E+02 + 2.60E+01 2.70E+00
Th-232 251E+01 V¥ + 7.32E+00 3.17E+00

QA/QC Reference Samples
ﬂ -

" QC Sample NAREL Sample Number -
1 Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike , T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S

Comments:

FORM-1 THORIUM 103782
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THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS12-01

NAREL Sample #:  T34C 95.03173 NAREL Barch #:  95-00015

Date Collected: 04/20/95 Matrix: Soil

Date Rgceivcd: 0472195 Wet weight: 4446¢g

Date Analyzed: 06/27/95 Dry weight: 4022 g

Analyst: AS Ash weight: 3869 ¢g

Method: EERF-00.06 Vol/Wt Prepared: 0.2517 gash

Detector ID: AS11 Actvity units: pCi/gdry

Analytical Results

I! "~ Nuclide Activity I 26 Uncertainty MDC |
Th-227 3.47E-02 + 1.03E-01 "2.06E-01
Th-228 6.78E-01 I + 2.02E-01 2.27E-01
Th-230 6.13E-01 J t 1.56E-01 7.11E-02
Th-232 893E-01 = + 1.88E-01 7.111:‘.-OZ==“===

QA/QC Reference Samples

QC Sample NAREL Sample Number -
l Reagent Blank RBLK 95.03179 )

Replicate 1 T34C 95.03170X
" Replicate 2 T34C 95.03177X

Marrix Spike T34C 95.03173M
’F Matrix Spike Duplicate T34C 95.03173S

Comments:

FORM-1 THORIUM 103783
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~ THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS12-01
NAREL Sample #: T34C 95.03173M NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 0472195 Wet weight: 4446 g
Date Analyzed: 062795 Dry weight: 4022 g
Analyst: AS Ash weight: 3869 g
Method: EERF-00. Vol/Wt Prepared: 0.2502 gash
Detector ID: AS12 A Activity units: pCi/gdry
\J\l
Analytical Results
I - Nuclide Actvity 20 Uncerainty MDC
B Th-227 0.00E+00 + 7.23E-02 1.85E-01
Th-228 1.10E+00 + 2.48E-01 2.37E-01
Th-230 2.48E+01 + 1.12E+00 '9.04E-02
Th-232 1.24E+00 1+ 2.29E-01 7.58E-02

QA/QC Reference Samples

QC Sample l NAREL Sample Number
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Marrix Spike Duplicate T34C 95.031738
“
Comments: ac ARE L HoT QU b FidD

FORM-1 THORIUM 103784
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THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Saxnple ID: CC-§S12-01
NAREL Sample #:  T34C 95.03173S NAREL Batch #:  95-00015
Date Collected: 04/20/95 Matrix: © Soil
Date Received: 04/21/95 Wet weight: 444 6 g
Date Analyzed: 06/27/95 Dry weight: 4022 g
Analyst: AS Ash weight: 3869 ¢
Method: EERF-00.06 Vol/Wt Prepared: 0.2517 gash
Detector ID: AS17T %/ Activity units:  pCi/gdry
I
Analytical Results
Nuclide Activity 20 Uncertainty MDC
Th-227 1.14E-01 + 1.14E-01 1.70E-01 |
Th-228 1.56E+00 + 2.53E-01 2.14E-01
Th-230 2.44E+01 + 9.98E-01 5.85E-02
Th-232 1.63E+00 + 2.32E-01 8.39E-02
L

QA/QC Reference Samples

QC Sample NAREL Sample Number |
= —
Reagent Blank RBLK 95.03179 “
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.031738
=
Comments: C\ - e : ‘\!; o e driety s D
103785
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THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS13-01
NAREL Sample #: T34C 95.03174 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04/2195 Wet weight: 4908 g
Date Analyzed: 062795 Dry weight: 4180 ¢g
Analyst: AS Ash weight: 3988 ¢
Method: ERF-00.06 Vol/Wt Prepared: 0.0252 gash
Detector ID: AS30 Activity units: pCi/gdry
Analytical Results
ﬂ Nuclide Actvity 20 Uncentainty MDC
{ Th-227 143E+00 T + 1.71E+00 2.76E+00
Th-228 5.64E-02 + 1.33E+00 2.53E+00
Th-230 6.30E-01 + 5.90E-01 7.21E-01
Th-232 792602 V¥ + 2.49E-01 6.14E-01
e rr———
QA/QC Reference Samples
[L QC Sample NAREL Sample Number
Tﬁ —
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
f Matrix Spike T34C 95.03173M
" Marrix Spike Duplicate T34C 95.031738
Comments:
FORM-1 THORIUM 103786
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THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS14-01
NAREL Sample #:  T34C 95.03175 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04/21/95 Wet weight: 4534 ¢
Date Analyzed: 06/28/95 Dry weight: 366.5 g
Analyst: AS Ash weight: 351.1g
Method: EERF-00.0 Vol/Wt Prepared: 0.0126 gash
Detector ID: AS06 Activity units: pCi/gdry
Analytical Results
Nuclide Activity I 206 Uncertainty MDC
Th-227 487E+00 T + 3.90E+00 4.69E+00
Th-228 1.94E+01 + 5.66E+00 5.91E+00
Th-230 4.52E+01 + 7.47E+00 3.68E+00
Th-232 200E+01 + 5.71E+00 5.90E+00
QA/QC Reference Samples
QC Sample NAREL Sample Number
— —
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Marrix Spike T34C 95.03173M
Marrix Spike Duplicate T34C 95.03173S
Comments:

FORM-1 THORIUM 103787
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THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS15-01
NAREL Sample #: T34C 95.03176 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04/21/95 Wet weight: 4597 g
Date Analyzed: 06/28/95 ~ Dry weight: 3763 g
Analyst: AS Ash weight: 3590 ¢g
Method: EERF-00.0 Vol/Wt Prepared: 0.0126 gash
Detector ID: ASQ7 Activity units: pCi/gdrv
Analytical Results
" Nuclide Activity 20 Uncerainty - MDC ll
Th-227 261E+00 T + 3.69E+00 6.25E+00
Th-228 195E+01 + 5.79E+00 6.13E+00
Th-230 3.94E+01 + 6.90E+00 1.80E+00
Th-232 1.62E+01 X + 4.40E+00 1.53E+00
QA/QC Reference Samples
IL QC Sample NAREL Sample Number
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Matrix Spike Duplicate T34C 95.03173S

Comments:

FORM-1 THORIUM 103788
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THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove Client Sample ID: CC-SS11-02
NAREL Sample #: T34C 95.03177. NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04/21/95 Wet weight: 2729 g
Date Analyzed: 06/27/95 Dry weight: 1862 g
Analyst: AS Ash weight: 1314 g
Method: EERF-00.06 Vol/Wt Prepared: 0.2533 gash
Detector ID: AS18 Activity units: pCi/gdry
Analytical Results
Nuclide Actvity | 20 Uncertainty MDC
Th-227 2.36E-01 + 1.05E-01 9.30E-02
Th-228 LI3EH00 5 + 1.65E-01 1.34E-01
Th-230 9.26E-01 + 1.33E-01 2.43E-02
Th-232 122E+00 J + 1.53E-01 1.41E-02
QA/QC Reference Samples
QC Sample NAREL Sample Number
Reagent Blank RBLK 95.03179 ]
Replicate 1 T34C 95.03170X I
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Marix Spike Duplicate T34C 95.03173S

Comments:

FORM-1 THORIUM 103789
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'~ THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Project Name: Captain’s Cove

NAREL Sample #: T34C 95.03177X

Client Sample ID: CC-SS11-02

NAREL Batch #: 95-00015

Date Collected: 042095 Matrix: Soil
Date Received: 04/2195 Wet weight: 2729 ¢
Date Analyzed: 06/27/95 Dry weight: 186.2 g
Analyst: AS Ash weight: 1314 g
Method: EERF-00.06 Vol/Wt Prepared:  0.2517 gash
Detector ID: AS19 ‘ Activity units:  pCi/gdry
" Analytical Results

“‘ Nuclide Activity 20 Uncertainty MDC

Th-227 1.07E-01 % 9.24E-02 1.28E-01

Th-228 3.81E-01 + 1.30E-01 1.60E-01

Th-230 7.70E-01 + 1.40E-01 '4.57E-02

Th-232 5.36E-01 + 1.17E-01 4.57E-02

QA/QC Reference Samples
L QC Sample NAREL Sample Number
I Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
, Marrix Spike T34C 95.03173M |
| Marrix Spike Duplicate T34C 95.031738 B
Comments: & ooz vl O
FORM-1 THORIUM 103790
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THORIUM RADIOCHEMICAL ANALYTICAL RESULTS

Rel. 13
45 of US

Project Name: Captain’s Cove Client Sample ID: CC-SS11-03
NAREL Sample #: T34C 95.03178 NAREL Batch #: 95-00015
Date Collected: 04/20/95 Matrix: Soil
Date Received: 04/21/95 Wet weight: 3616 ¢
Date Analyzed: 06/27/95 Dry weight: 318.4 g
Analyst: AS Ash weight: 303.1g
Method: EERF-00. Vol/Wt Prepared: 0.2526 gash
Detector ID: AS20 Activity units: pCi/gdrv
Analytical Results
|[ Nuclide Activity 20 Uncertainty MDC
Th-227 -3.05E-02 + 5.57E-02 1.62E-01
Th-228 471E-01 t+ 1.62E-01 2.08E-01
Th-230 4.67E-01 + 1.16E-01 4 81E-02
Th-232 445E-01 & + 1.14E-01 4 81E-02
QA/'QC. Reference Samples
QC Sample NAREL Sample Number
Reagent Blank RBLK 95.03179
Replicate 1 T34C 95.03170X
Replicate 2 T34C 95.03177X
Matrix Spike T34C 95.03173M
Marrix Spike Duplicate T34C 95.03173S

Comments:

FORM-1 THORIUM
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S— (@) What is

476 ' The Atomic Nucleus [en. 15
(b) What is the * partial half-period” for negatron B decay, i.e., the half-
des of decay has been

period for s Cu*t pucleus in which the possibility of other mo

turned ofi?
(¢) Evaluate in mi

8 rays per second.
Ans.: (b) 32.0 hr; (c) 2.5 me.
9. Determine the half-period of K%, knowing that ordinary potassium (a) is

a mixture of K*, K*, and K# containing 0.0119 atom per cent K*; (b) emits
31 B rays/sec per gram in transitions of K LN Ca*; and (c) emits 3.4 ¥ rays/sec

per gram in electron-capture transitions K"f—g A%, and every EC transition
is accompanied by just one photon. Ans.. 1.15 X 10° yr.

8. Compute the number of grams and the pumber of radioactive atoms con-
tained in 1 mec of (@) radiosodium (Na¥, T = 14.8 hr); (b) radiophosphorus
(P, T =145 days); and (c) radium (Ra®%, T = 1,620 yr). Ans.: mass,
1.1 X 10~1* g of Na%; 3.5 X 10~* g of P#; 0.0010 g of Ra.

4. (a) A radioactive substance has a mean life 7 sec, an activity of a, disin-
tegrations per second at time ¢, and an activity of a; at time L». Show that the
number of atoms (4: — A;,) disintegrating between i, and {; is

A, — Ay = 7(a: — @)

92.6-hr iodine I'*is 0.29 Mev, determine
source whose initial strength

llicuries a source of Cu% which emits 3.7 X 107 negatron

(b) If the average energy per Brayofl
the B-ray energy in ergs liberated in 24 hr by an iodine
is 1 mec.

(¢) If this iodine is present in 2 g of
dose absorbed in 24 hr by the tissue, remembering that 1 rep (roentgen
physical) corresponds to the absorption of 94 ergs per gram of tissue.
8.2 X 10° ergs; (c) 4,400 rep.

5. In 1 g of natural uranium,
the activity of U, UX,, UX,, and U2, in pc?

(b) What is the ratio of the activity of U to that of UP%?

thyroid tissue, determine the radiation
equivalent
Ans.: (b)

(c) What is the number of spontaneous fissions per hour?

Data: The decay series of U and U and hali-periods are

f ]

WU — > UX, —— UXa m__—~ 5 Io

4.51 X 100 yr 24.1d 1.14 min 2.35 X 10¢ yr

-
— Jo ———> Ra®$ ——— Rn
8.0 X 104 yr 1,620 yr 3.824d
« . a 8 @ o «

WU ————> UY ——— Pa =0 Ac —> RdAc —> AcX? — - -

7.1 X 100 yr 25.6 hr 2.43 X 100 yr 22 yr 18.9d 11.2d

In natural uranium, there is 1 atom of U per 139 atoms of U2, The partial
half-periods for spontaneous fission are

U 8.0 X 108 yr
U 1.9 X 107 yr

Us 2 X 10%yr
‘/Am.: {a) 0.33 pc per gram U for each; (b) 0.046; () 25 fissions per hour per

U (these are generally useful numbers, worth memorizing).

6. If an atom is known to exist at ¢ = 0, what is its probability of decaying
in the time interval At between ¢t and ¢t + Af, if its decay constant is A? Under
what restrictions does this general relationship reduce to simply M At?

. (1 = e 8ne™; reduces when M << 1and MAI K1

Frooer?t 2. =t

'I,Uu 2 “*a ‘o“-'v.‘b

b N PR e Al
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"""‘,'h»’k' RN O PR

ATERET RIS IO
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2. Radioactive-s

In a number of
which is also radic
sented by

where A\, is the de
constant of atoms
the number of at
The limiting case

a. The Gener:s
any time ¢, the acti
of change dB/dt, i
supply of new ato
rate of loss of B t!

If the only source
t = 0, then

and, with these in
From this differe

for B as a functio
that the general s

In order to evalt
dB/dt from Eq. (2

If this is to be va
and therefore we .

The coefficient ks
special case in wh

Hence hs = —ha,




484 The Atomic Nucleus [cm. 15

that of its product. After ¢, the activity of the product must therefore

exceed that of its parent.
d. Daughter Much Shorter-lived Than Parent. When the half-

period of the daughter product is negligible compared with that of its
parent, then Eq. (2.9) takes on a particularly simple form.. Then
As < Aa, and Eq. (2.9) becomes

BXp = AN (1 — %) (5.8)

The daughter activity B\, increases according to the simple exponential
growth curve governed by sts own decay constant As. This was the his-
torically important case discovered by Rutherford and Soddy (R52) in
the growth of ThX (T = 3.64 days) from thorium (actually from RdTh,
T = 1.90 yr). Other important examples include the growth of radon
in radium sources, etc. In these cases the equilibrium ratio of activities
becomes substantially unity. Note then that

mn - A)\‘ fort > T. (59)

only if T.>> T» This condition is spoken of classically as secular
equilibrium.

6. Yield of a Radioactive Nuclide Produced by
Nuclear Bombardment

Consider any nuclear reaction which results in the production of a
radioactive nuclide, e.g., .

nNa®* 4+ H?— H! 4 ;;Na¥

In this reaction the number of target atoms of Na?® which are accessible
to the deuteron beam can be called Ao. The probability of transforming
one of these atoms into Na* in unit time can be called A,. Then Aols
is the rate at which new atoms of Na** are produced. We see that the
target is to be treated mathematically as though it were a parent source,
having an activity Ao\, and producing a radioactive substance B.
Thus the scheme

A = B = c
represents the reactions

Nat 22 Nan 5 Mg
N, s,

The probability A4 of producing the (d,p) reaction is very small, but the
number of target atoms A, is very large. Hence, mathematically,

AgAa is finite

Usually, a negligible fraction of the atoms of the target is transformed so
that the number of residual target atoms, A = A+, is effectively equal
to Ao. However, in some exceptional instances a measurable fraction
of the target may be consumed, such as in the production of plutonium
through intense and prolonged neutron irradiation of uranium.

A‘—’O Ao—’w

pepny o

Y T -
25 g

103795 l
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In the Na¥®
after a uniform
for the growth ¢
lived parent.

The yield Y
activity (not at
ment condition:
yield of Na?! §
14-Mev deuterc

The yield is
tant but specia,
and is equal to

For B\s we ca
let us use instes
in general, the :

Thus in the gr
of the “parent’

Note that the y
activity per unil
then written as

The maximum ¢
the maximum
under the conc
deuterons,

YT £ ]

and this is the *
bombardment,
one-half this u}
(6.1) shows tha
more than one
decays almost
production and
periods (e—M =
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